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Are  the  miles  to  the  next  repeater 
or  the  next  two-meter  contact  just 
beyond  your  equipment  capability? 
Resolve  the  problem  today  with  a 
Hustler  Super  Gain  antenna.  Get  a 
double  measure  of  improvement 
with  extra  signal  gain  transmitting 
—additional  gain  receiving. 
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TWO-METER 


G6-144A*6db.coHnear  with  maximum  gain  atthe  horizon!  D.C.  ground- 
ed element.  Superior  mechanical  performance.  Used  extensively  on  re- 
peaters and  fixed  station  service  across  the  nation.  Total  height:  117" 
SO-239  connector.  Mounts  on  vertical  pipe  up  to  1  3/4"  O.D, 

CGT-144  5.2  db.  gain,  85"  colinear  with  deluxe  swivel  ball,  no  holes  to 
drill  trunk  lip  mount.  Includes  17'  of  RG-58/U,  connectors  attached, 
ready  to  install  and  operate, 

CG-144  (not  illustrated)  Same  as  CGT-144  less  mount  and  cable*  3/8" 
*24  threaded  base  fits  all  standard  mobile  mounts, 

SF-2  "Buck  Buster"  5/8  wave,  3-4  db.  gain  mobile  antenna  with  3/8pr-24 
threaded  base  to  fit  your  mount  or  a  wide  selection  of  Hustler  mounts, 
(Mount  or  cable  not  included). 

BBLT-144  3,4  db.  gain  trunk  fip  mount  mobile,  stainless  steel  impact 
spring,  17'  coax,  connectors  attached,  ready  for  easy  no  holes  installa- 
tion and  operation. 

BBL-144  (not  illustrated)  Same  as  BBLT-144  except  for  root  or  deck 
mounting  in  a  3/4"  hole. 


SF2 


BBLT-144 


CGT-144 


HUSTLEft  ANTENNA  PRODUCTS-for 
sixteen  years— original  designs— created 
and  manufactured  by  American  ingenuity, 
labor  and  materials— used  by  communica- 
tors throughout  The  world. 


Hustler  designs  are  patented  under  one  or 
moie   of  the  following  assigned  to  New 
Tfomcs  Corporation:  3287732,  3513472, 
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Available  from  ait  distributors 
fho  recognize  the  best! 


Now... more  than  ever— 
the  TEMPO  line  means  solid  value 
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Tempo  VHF/ONE 


the  "ONE" you've  been  waiting  for 

No  need  to  wait  any  longer  —  this  is  it!  Whether  you  are  already  on 
2-meter  and  want  someting  better  or  you're  just  thinking  of  getting 
into  itr  the  VHF/OINJE  is  the  way  to  go. 

■  Full  2-meter  band  coverage  (144  to  148  MHz  for  transmit  and  receive.  * 
Full  phase  lock  synthesized  (PLL)  so  no  channel  crystals  are  required,  * 
Compact  and  lightweight  —9.5"  long  x  7"  wide  x  2.25"  high.  Weight  — 
About  4.5  lbs.  •  Provisions  for  an  accessory  SSB  adaptor.  *  5-dtgrt  LED 
receive  frequency  display.  *  5  KHz  frequency  selection  for  FM  operation. 

•  Automatic  repeater  split  —  selectable  up  or  down  for  normal  or  reverse 
operation.  •  Microphone,  power  cord  and  mounting  bracket  included,  • 
Two  built-in  programmable  channels.  *  All  solid  state,  •  10  watts  output.  * 
Super  selectivity  with  a  crystal  filter  at  the  first  IF  and  E  type  ceramic  filter 
at  the  second  IF.  *  800  Selectable  receive  frequencies.  *  Accessory  9-pin 
socket.  •  $495.00 

TEMPO  SSB/ONE 

SSB  adapter  for  the  Tempo  VHF/One 

*  Selectable  upper  or  lower  sideband.  *  Plugs  directly  into  the  VHF/One  with 
no  modification.  •  Noise  blanker  built-in.  »  RIT  and  VXO  for  full  frequency 

coverage.  *  $225.00 


TEMPO ICL 146  A 

.  .  .a  VHF/FM  mobile  tran- 
sceiver for  the  2  meter  amateur 
band.  It  is  compact,  ruggedly 
buiH  and  completely  sofid  state. 
One  channel  supplied  plus  two 
channels  of  your  choice  FREE 

144  to  148  MHz  coverage  •  Multifrequency  spread  of  2  MHz  •  12  channel 
possible  •  Metering  of  output  and  receive  *  Internal  speaker,  dynamic 
microphone,  mounting  bracket  and  power  cord  supplied.  A  Tempo  "best 
buy"  at  $239.00. 


TEMPO  CL220 

As  new  as  tomorrow!  The  superb  CL-220 
embodies  the  same  general  specifications  as 
he  CL-146At  but  operates  in  the  frequency 
range  of  220-225  MHz  (any  two  MHz  without 
retuning).  At  $299.00  it  Is  undoubtedly  the  best 
value  available  today. 
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TEMPO 
I00AL1D 


SOLID  STATE  VHF  LINEAR  AMPLIFIER.  144-148  MHz.  Power  output 
of  100  watts  {nomj  with  only  10  watts  (nom)  in.  Reliable  and  compact 


D 


•#Wfr  vi£wft?" 


i  ai  i 


i      i 


£b^&    i      +$»£WL        ****-  "      m 


TEMPOUmh 

So  much  for  so  little!  2 
watt  VHF/FM  hand  held 
6  Channel  capability,  solid 
state,  12VDC.  144-148  MHz 
(any  two  MHz),  includes 
1  pair  of  crystals,  built-in 
charging  terminals  for  ni- 
cad  cells,  S-meter,  battery 
level  meter,  telescoping 
whip  antenna,  internal 
speaker  &  microphone. 

$199,00 
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TEMPO 
SNZ 


The  Tempo  6N2  meets  the  demand  for  a 
high  power  six  meter  and  two  meter 
power  amplifier.  Using  a  pair  of  Eimac 
8874  tubes  it  provides  2000  watts  PEP 
input  on  SSB  and  1000  watts  input  on  CW 
and  FM.  Completely  self-contained  in 
one  small  desk  mount  cabinet  with 
internal  solid  state  power  supply,  built-in 
blower  and  RF  relative  power  indicator, 

$795.00 
The  Tempo  2002..  2  meters  only  $69500 
The  Tempo  2QC6,.  6  meters  only     $695.00 


TEMPO 

VHF/UHF  AMPLIFIERS 

Solid  state  power  amplifiers  for  use  in 
most  land    mobile    applications. 
Increase     the  range,  clarity,  reliability 
and  speed  of  two-  way  communications. 


VHF  {135  to  175  MHz) 

Drive  Power  Qui  put   frfadgl  No. 


2W 
30W 

aw 

10W 

sow 


130W 

13QW 

130W 

BOW 

SOW 

BOW 


130A02 

130A10 

130A30 

8CA02 

BOA  10 

80A30 


UHF  (400  to  512  MHz) 
Drive  PoirVfir   Output  Mode)  Wo.    Price 
PncB  2W  70W  70D02  S270 

$199  10W  70W         70D10  $250 

Si  79  30  W  70W         70D30  S21Q 

$189  aw  40W         40D02  £180 

$169  TOW  4QW  4QD10  $145 

$149  2W  10W  10D02  Si  25 

$159  FCC  Typ*  acceptftdi  models  also  available. 


Most  of  the  above  products  are  available  at  dealers  throughout  the  UPS. 


Henry  Rati® 


11240  W.  Olympic  BJvd.P  Los  Angeles,  Calif.  90064    213/477-6701 
931    N.   Euclid,  Anaheim,  Calif.  92801  714/772-9200 

Butler,   Missouri  64730  816/679-3127 

Prices  siibjeci  to  c fringe  without  notice 


Now  It's  Crystal  Clear 

Yest  now  ICOM  helps  you  steer  clear  of  all  the  hassles  of  channel  crystals.  The  new 
IC-22S  is  the  same  surprising  radio  you've  come  to  know  and  love  as  the  IC-22A, 
except  that  it  is  totally  crystal  independent.  Zero  crystals*  Solid  state  engineering 
enables  you  to  program  23  channels  of  your  choice  without  waiting.  Now  the 
ICOM  performance  you've  demanded  comes  with  the  convenience  you've  wanted, 
with  your  new  IC-22S. 


VHF/UHF  AMATEUR  AND  MARINE  COMMUNICATION  EQUIPMENT 


Distributed  by: 


ICOM 


ICOM  WEST,  INC. 

Suite3 

13256  Northrup  Way 
BelEevue,  Wash  98005 
(206)  747-9020 


ICOM  EAST,  INC. 
Suite  307 

3331  Towerwood  Drive 
Dallas,  Texas  75234 
(214)  620-2780 
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ED/TO  RIAL  BY  WAYNE  GREEN 


WAYNE  AT  ATLANTA 

About  15  minutes  before  the  time 
scheduled  for  my  talk,  the  small  room 
was  packed  and  the  hall  outside 
jammed  in  both  directions.  The  talk 
was  moved  to  the  banQuet  room.  It 
was  estimated  that  about  350 400  sat 
in  on  It.  I  talked  for  over  an  hour  and 
never  once  at  any  time  mentioned  the 
ARRL!  That's  not  a  new  record  .  . . 
it's  just  that  the  League  knows  some 
of  the  things  I  could  say  and  they  are 
willing  to  suffer  a  lot  of  abuse  from 
members  to  try  to  prevent  that.  I  say 
bravo  to  the  Atlanta  Ham  Festival 
committee  for  getting  me  on  the 
program.  I  think  most  everyone 
present  had  a  good  time  during  my 
talk. 

The  hamfest  came  off  very  well . . . 
quite  an  improvement  from  my  last 
visit  there  a  couple  of  years  ago,  I  say 
three  cheers  for  Chaz  Cone  and  the 
committee  for  a  splendid  job.  I  didn't 
hear  a  single  beef  from  anyone  about 
their  management, 

Atlanta  is  well  worth  a  visit,  even 
from-  afar,  It  is  a  spectacle  ,  . .  and 
their  amusement  center,  Underground 
Atlanta,  is  a  lot  of  fun,  too.  The  big 
ham  dealers  came  in  from  all  over  t . . 
including  a  trailer  load  of  ham  gear 
brought  down  by  Chuck  Martin  of 
Tufts  Radio-  The  only  sour  note  there 
was  the  theft  of  a  Standard  HT  from 
the  Tufts  booth, 

Watch  out,  Dayton! 

FAST  SHUFFLE  FROM 
THE  FCC 

It's  odd  how  long  it  takes  the  FCC 
to  get  around  to  acting  on  our  peti- 
tions and  how  fast  they  seem  to  go  on 
their  own  ,  . .  weird.  Like  the  recent 
20777  bandwidth  deal  where  the 
deadline  for  comments  to  be  filed  was 
way  before  there  was  any  way  for  me 
to  get  the  docket  printed  in  73  and 
out  where  you  could  read  about  it. 

SOME  THOUGHTS  ON 
BANDWIDTH 
Perhaps  it  was  not  by  design  that 
the  FCC  set  its  deadline  for  comments 
on  the  bandwidth  docket  at  such  an 
early  date  that  little  amateur  dialogue 
was  possible  . .  .  and  thus  little  oppor- 
tunity for  amateurs  to  help  each  other 
understand  the  ramifications  of  this 
docket  . , .  or  to  react  intelligently  to 
it.  Though  all  of  us  are  at  times 
frustrated  by  the  incredible  amounts 
of  time  it  takes  for  the  FCC  to  react 
to  our  needs,  it  does  seem  as  if  certain 
functions,  such  as  the  time  really 
needed    for    amateurs    to    develop   a 


good  reasoned  response  to  a  docket, 
are  set  too  tightly.  If  the  FCC  wants 
to  cut  us  out  of  the  picture  as  far  as 
our  own  rules  are  concerned,  this  is 
the  way  to  do  it. 

I  snapped  in  a  petition  to  extend 
the  deadlines  so  amateurs  would  at 
least  have  a  chance  to  get  their 
opinions  in  if  they  wanted  to  They 
stretched  out  the  comment  period  a 
couple  of  months,  so  you  can  put  in 
your  say,  Read  the  thing  over  (see  73, 
August.  1976,  page  160),  think  about 
it  a  lot,  and  talk  it  over  with  your 
friends  on  the  air  . . .  and  then  be  sure 
you  drop  Uncle  Charlie  a  note. 

A  few  readers  have  asked  me  what  I 
think  about  the  docket  and,  thourjh  it 
may  surprise  you,  I  am  not  wholly 
without  any  opinions  on  the  matter 

Now,  to  gel  down  to  some  brass 
tacks  on  the  bandwidth  thing.  The  hoi 
and  heavy  breath  of  the  oldtime  CW 
operator  seems  to  be  at  work  here.  I 
wonder  what  would  have  happened  to 
CW  if  the  Novice  Class  license  hadn't 
been  thought  up7  I  also  wonder  if 
there  Is  any  real  justification  for  the 
Novice  ticket,  I  wrote  a  bit  about  that 
recently  . , ,  expressing  my  idea  that 
the  Novice  license  is  a  cul-de-sac  *  . , 
and  that  it  has  effectively  discouraged 
more  people  from  continuing  as  radio 
amateurs  than  it  has  helped. 

To  repeal  brief fy  . r  .  a  Novice 
license  encourages  amateurs  to  try  to 
learn  Morse  Code  by  the  worst 
possible  way  ...  by  gradually  speed 
ing  up  copy.  This  is  fiendish  . . ,  it 
drags  out  the  learning  process  by 
many  hours  and  makes  it  pathetically 
difficult  to  master  . . .  particularly 
that  10  wprn  humpr  which  kills  off  so 
many  who  come  up  against  it. 

If  you  start  right  out  learning  the 
sound  of  each  character  at  13  wprn. 
then  you  never  go  through  that  misery 
of  first  translating  each  letter  ,  * .  then 
learning  to  translate  them  faster  and 
faster  .  ,  ,  until  you  reach  the  oper- 
ating speed  of  the  brain  ...  the  10 
wprn  hump  , ,  .  at  which  time  you 
finally  have  to  do  what  you  should 
have  in  the  beginning,  learn  automatic 
copy  of  the  characters.  Well,  enough 
o\  that  ...  it  is  the  basis  of  the  73 
code  cassette  course  and  why  people 
using  it  are  able  to  learn  code  so 
quickly.  The  ARRL  code  tapes  use 
the  time-dishonored  slow  method  and 
drive  people  crazy. 

If  we  didn't  have  the  Novice  license 
how  much  CW  would  we  have  in  our 
ham  bands?  Once  you  remove  the 
Novices  and  traffic  nets,  how  much 
CW  do  you  have?  Not  a  lot  .  .  .  and 


this  is  why  some  of  the  phone  ops 
have  for  some  time  been  trying  to  get 
across  the  idea  of  re-allocating  the 
phone/CW  bands  a  bit* 

With  the  rapid  development  of  tele- 
vision typewriters,  I  shall  be  surprised 
if  we  don't  begin  to  find  RTTY 
growing  substantially  on  our  bands. 
And  with  microcomputers  to  help  tbe_ 
RTTY  systems,  they  should  get  to  be 
very  flexible.  Since  we  expect  this 
growth,  we  should  give  some  thought 
now  to  what  bandwidths  are  needed 
and  how  much  of  the  band  these 
systems  will  use. 

The  old  standard  of  850  Hz  fre- 
quency shift,  60  wprn,  Baudot 
(7  level)  is  on  its  way  out.  170  Hz 
shift  and  100  wprn  at  7- level  is  more 
popular.  And  what  is  the  bandwidth 
of  a  signal  shifting  170  Hz  and  modu- 
lated by  a  70  baud  signal?  (590  HzP 
minimum.)  Remember  that  you  have 
to  allow  for  at  least  third  order 
harmonics  if  the  square  waves  are  to 
be  received  . . .  possibly  5th  order.  Or 
should  we  go  right  away  to  ASCII 
(ITlevelr  code?  Since  this  is  the  way 
most  modern  equipment  works,  and 
we  will  need  clumsy  converters  to  usa 
Baudot,  ASCII  is  difficult  to  fight. 
ASCII  at  100  wprn  is  110  baud  (830 
Hz). 

But  why  should  we  stay  with  100 
words  per  minute?  Most  information 
transfer  is  now  happening  at  300  baud 
or  better.  I  suggest  that  the  practical 
limit  for  information  exchange  is  the 
reading  speed  of  the  receiving  oper* 
ator  TTiere  will  be  little  use  in  trans- 
ferring information  at  a  much  faster 
speed  than  it  can  be  read  for  normal 
radio  contacts.  Perhaps  we  should 
consider  this  speed  as  our  desired  rate 
of  information  exchange. 

Of  course,  there  might  be  cases 
where  you  would  want  to  send  the 
information  at  a  much  higher  speed 
. . .  with  a  wider  bandwidth  .  . .  and 
then  leave  the  transmitter  off  the  air 
while  the  material  is  being  read.  In 
this  way  info  could  be  sent  in  brief 
bursts.  What  we  would  lose  in  wider 
bandwidths,  we  would  gain  in  time 
available  for  transmission. 

I  view  the  docket  as  a  transparent 
device  for  banning  AM  from  the  low 
bands  and  ATV  from  420  MHz, 
neither  of  which  seems  like  a  good 
move  to  me.  Jf  you've  read  my  edi 
torials  for  very  long,  you  know  that 
there  are  few  amateurs  who  are  less  in 
favor  of  AM  on  the  low  bands.  I*ve 
been  the  enemy  of  the  AM  kilowatt 
since  sideband  appeared  in  the  early 
50s.    But    I    don't    like    to    kill    ofi 
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OR  GO  ALL  THE  WAY  WITH  THE  BEST... THE  TS-700A 

Ever  tried  2  meter  SSB  or  CW?  How  about  the  OSCAR  satellite?  Tune  the  band  with  a  VFO  instead  of  fixed 
channel  crystals  and  experience  DX-ing  on  VHF.     In  fact,  there's  a  VHF  QSO  party  coming  upon  September 
11  thru  13-   FMers  improve  your  scores. ..beginners  try  it  for  the  first  time.  You  don't  need  a  big  antenna  to  do  it 
either.  ..anything  from  a  coat  hanger  to  —  ?     The  OSCAR  satellites  (6  &  7)  are  waiting  for  you  too!    Or  go 
exotic  with  meteor  scatter  or  tropospheric  ducting.    The  "Sky  is  the  limit"  on  VHF  SSB  and  CW. 
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everything  that  would  get  the  axe 
along  with  AM  by  making  the  rules  to 
kill  AM,  I  firmly  believe  that  amateurs 
should  have  the  freedom  to  ex  peri 
ment  and  pioneer  new  modes  and 
techniques,  so  if  there  is  not  an 
awfully  good  reason  for  setting  limits 
on  experimentation,  I  think  they 
should  be  left  open. 

Just  to  perhaps  enter  a  slight  doubt 
in  the  minds  of  those  who  are  so 
emotionally  upset  by  AM  that  they 
are  quite  willing  to  throw  out  the 
baby  with  the  bath  water  (to  coin  a 
phrase),  let's  suppose  that  some  group 
started  working  again  with  double 
sideband  suppressed  carrier  systems, 
complete  with  a  relatively  simple  IC 
synchronized  receiver  detector. 
Suppose  this  system  was  demon 
st rated  to  enable  amateurs  to  operate 
on  phone  with  very  little  interference 
as  close  as  But)  Hz.  thus  permitting 
about  seven  times  as  many  contacts  to 
take  place  in  a  given  band  as  with 
SSB?  Would  you  want  to  throw  this 
out  just  to  get  rid  of  a  tiny  handful  of 
old  buzzards  who  are  making  trouble 
on  75m  with  bad  language  and  arro- 
gant behavior?  This  is  one  of  the 
biggest  problems  with  the  proposed 
bandwidth  docket. 

Do  we  want  to  force  most  RTTY 
and  SSTV  to  occupy  the  crowded 
phone  bands  while  much  of  the  CW 
channels  are  going  begging?  In  view  of 
the  coming  interest  in  microcom- 
puter assisted  RTTY  and  SSTVr  which 
could  be  the  biggest  interest  ever  in 
amateur  radio  * .  •  even  bigger  than 
FM  and  repeaters  ,  . .  we  mtgjht  be 
painting  ourselves  into  a  corner  (to 
coin  another  phrase). 

Any  precipitous  rush  into  a  band- 
width plan  for  the  amateur  bands  will 
only  give  us  that  much  more  that  we 
have  to  undo  later  on.  It  seems  to  me 
that  before  we  can  make  any  intelli- 
gent decisions  on  such  matters  we 
need  to  open  up  amateur  dialogue 
about  how  much  of  the  sub  bands  we 
want  for  CW,  how  much  for  phone, 
how  much  for  other  modes  such  as 
RTTY,  SSTV(  FAXr  and  the  coming 
things  which  amateurs  are  pioneering 
these  days. 

It  has  been  suggested  chat  perhaps  a 
bandwidth  ruling  would  not  be  the 
best  solution  to  the  need  for  room  for 
more  modes  ,  * .  that  perhaps  it  is 
getting  time  to  pay  more  than  lip 
service  to  de- regulation  and  consider 
taking  off  the  restrictions  to  pioneer- 
ing.  We  could  just  open  the  ham  bands 
in  the  U.S.  as  they  are  in  many  other 
countries  -  -  .  any  mode,  anywhere. 
Then  we  could  set  up  agreements 
among  ourselves  if  we  want  to  reserve 
some  frequencies  for  CW  DXing  , . . 
CW  rag  chewing  .  . .  CW  traffic  nets. 
We  were  able  10  do  this  with  FM  and 
repeaters  on  two  meters  . . .  without 
any  help  from  the  ARRL  or  FCC. 
(The  recent  attempts  by  the  League  to 
take  over  FM  and  repeaters  have  been 
refected  by  a  great  many  regional 
repealer  groups.) 

SELF  POLICING? 

One  of  the  aspects  of  amateur  radio 
which  has  gotten  a  lot  of  lip  service 


from  the  FCC  —and  little  recognition 
other  than  that  —  has  been  the  self 
policing  function. 

You  want  proof?  Amateurs  with 
any  memories  at  alt  will  recall  that 
much  of  the  activity  of  the  FCC  with 
regard  to  amateur  radio  has  been  in 
issuing  pink  slips.  If  the  FCC  had 
contacted  the  ham  magazines  and 
asked  them  to  pass  along  the  word 
that  they  would  prefer  that  amateurs 
do  thus  and  so,  amateurs  would  have 
gladly  done  what  was  expected.  But 
instead,  suddenly  there  is  a  rash  of 
pink  slips  for  not  announcing  the  call 
area  when  mobile.  That's  how  we 
found  out  about  the  FCC  wanting 
that.  Phooey. 

If  you  want  a  child  to  act  like  a 
child,  treat  him  like  a  child.  If  you 
want  him  to  accept  responsibility  and 
act  more  grown  up,  just  treat  him 
accordingly.  The  same  thing  holds  for 
amateur  radio.  I  think  we  can,  for  the 
most  part,  be  reasonably  adult  if  we 
are  ghien  the  opportunity.  If  the  FCC 
will  give  us  responsibility,  I  think  we 
can  handle  it. 

We  don't  need  to  go  crying  to  the 
FCC  every  time  we  have  a  problem. 
When  over-enthusiastic  CBers  take  a 
turn  at  trying  to  use  the  10m  spot  on 
their  dial,  we  need  to  let  them  know 
immediately  that  this  is  a  great  big 
no- no.  It  won't  hurt  to  get  the  name, 
address,  and  as  much  other  data  on 
the  offender  as  possible,  complete 
with  some  tapes  in  case  you  and  your 
fellow  local  amateurs  fail  ...  but  you 
should  exhaust  every  avenue  of 
approach  to  the  problem  before 
crying  to  the  FCC. 

CAN  AMATEURS  ACCEPT 
RESPONSIBILITY? 

We  have  a  lot  of  nerds  in  our  ranks. 
I  agree.  But  thank  heavens  the  percen- 
tage is  miniscule.  It  is  just  possible,  if 
you  and  I  assert  ourselves,  that  we  can 
keep  things  running  smoothly. 

As  proof  that  we  can,  we  only  have 
to  look  back  at  the  development  of 
FM  repeaters  less  than  10  years  ago. 
The  early  days  of  repeaters  were  rife 
with  repeater  wars  and  a  lot  of  very 
bad  things  that  most  of  the  pioneers 
would  prefer  to  forget,  There  was 
little  standardization  of  repeater  chan- 
nels. It  was  a  mess.  With  the  help  of  a 
tot  of  articles  in  73,  the  Repeater 
Bulletin,  and  a  series  of  Repeater 
Symposiums,  the  field  was  brought 

together  and  repeater  groups  formed 
into  repeater  councils,  committees  set 
up  to  coordinate  frequencies  and  a 
national  agreement  made  on  channels 
and  standards. 

By  the  time  the  FCC  came  out  with 
repeater  regulations,  amateurs  had 
already  solved  their  problems  and  two 
meter  FM  was  virtually  troublefree. 
The  repeater  rules  were  so  far  out  of 
line  with  what  was  needed  that  a  mar 
teurs  reacted  strongly.  The  January, 
1974.  hearing  before  the  FCC,  the 
first  of  its  kind  in  history,  allowed 
amateurs  from  all  over  the  country  to 
speak  directly  to  the  FCC  Commis- 
sioners and  tell  them  that  we  were 
being  over- regulated.  This  hearing  had 
a  tremendous  impact  on  the  FCC  and 


particularly  on  John  Witey,  who  was 
soon  to  become  the  Chairman  of  the 
Commission. 

Wiley  felt  that  the  FCC  would  rule 
better  by  ruling  less,  but  he  needed  a 
group  to  use  as  a  demonstration  of 
what  could  be  done.  When  amateurs 
went  to  the  trouble  to  come  in  and 
tell  the  FCC  they  wanted  less  regula- 
tion, it  was  at  a  very  fortunate  time 

♦ .  ♦  here  was  just  what  the  FCC 
needed  to  show  what  could  be  done. 

If  I  may  put  in  a  bad  word  here 
about  the  ARRL  ...  they  opposed 
the  hearing  and  refused  to  participate 
in  it.  I  moderated  the  hearing.  After 
the  hearing  a  League  lawyer  took  us 
out  to  lunch  and  explained  that  we 
were  naive  about  how  things  are  done 
in  Washington,  Maybe. 

Okay,  so  we  did  a  good  job  of 
getting  FM  organized  and  working,  all 
without  any  help  from  the  FCC  at  all. 
Does  this  mean  that  we  can  handle 
our  low  bands?  Frank  ly.  I  don't  know. 
FM,  by  virtue  of  its  short  distances, 
perhaps  put  more  peer  pressure  on  big 
egos  and  tantrum  throwers  than  might 
be  possible  on  40m.  We  could  be 
getting  into  a  lot  of  trouble  .  .  .  but  I 
think  it  is  worth  the  gamble.  With  the 
support  of  the  ham  magazines  I  think 
amateurs  can  go  from  the  small 
amount  of  self-policing  they  have 
today  to  almost  total  self  policing. 

Try  this  on  for  size  . ,  .  suppose  we 
throw  out  docket  20777  entirely  and 
all  mode  restrictions.  This  would 
mean  that  legally  we  would  no  longer 
have  CW  bands  or  phone  bands,  gust 
ham  bands.  It  would  be  up  to  us  to  set 
"gentlemen's  agreements"  on  fre- 
quency use,  I  think  we  could  do  it. 
Before  you  disagree  with  me,  and  I 
know  you  will,  remember  back  to  the 
beginnings  of  SSB.  There  we  had  an 
agreement  which  put  SSB  stations  on 
the  top  end  of  the  20m  phone  band. 
Sure,  we  had  a  few  bad  guys  who 
brake  the  agreement,  hut  99%  of  the 
operators  lived  by  it  and  it  worked. 
Only  the  demise  of  AM  ended  the 
agreement. 

And  don't  forget  the  monumental 
set  of  agreements  which  were  put 
together  to  a  flow  FM  and  repeaters  to 
work  I 

CONSTITUTIONAL 
CONVENTION 

We  need  cooperation  between  ham 
magazines  .  .  .  something  that  has 
been  sadly  missing  in  the  past.  I've 
tried  many  times  to  get  something 
going,  but  the  fear  of  Wayne  Green  is 
so  strong  at  ARRL  that  t  sometimes 
think  they  would  sacrifice  the  whole 
hobby  rather  than  cooperate,  I  shall 
keep  trying.  1  shan't  try  to  be  Mr. 
Nice  Guy  with  them  ...  I  couldn't  be 
that  deceitful.  But  hopefully  our  goals 
are  similar  . . .  the  betterment  of 
amateur  radio.  I  get  a  bit  depressed 
when  I  see  what  the  League  has 
brought  about,  such  as  Incentive 
Licensing,  the  greatest  fiasco  in  the 
history  of  the  hobby  ,  .  .  their  refusal 
to  accept  transistors  for  years,  their 
refusal  to  accept  FM  and  repeaters 
until  recently  .  .  .  etc. 

Hopefully  the  past  is  the  past  and 


all  that  bad  stuff  that  has  been  done 
can  be  put  aside  and  we  can  all  work 
toward  a  better  tomorrow.  I'd  like  to 
see  a  national  convention  of  amateurs 
about  every  two  years  where  delegates 
from  ham  clubs  can  get  together  for 
about  a  week  and  change  our  self- 
made  rutes.  Committees  could  be  set 
up  as  at  the  ITU  in  Geneva.  The 
committees  would  then  report  their 
recommendations  to  the  whole 
convention  and  a  vote  would  be  taken 
on  all  rule  changes.  Amateurs  would 
then  live  by  the  new  rules  until  the 
next  convention. 

I'd  like  to  see  ARRL  get  into 
something  like  this.  I  sure  don't  want 
to  have  to  splinter  myself  further  by 
trying  to  organize  rt  or  trying  to  start 
a  new  club  which  could  do  something 
like  this.  I  have  my  hands  full  trying 
to  run  73,  fighting  my  little  battles 
with  government  agencies  and  phone 
companies,  messing  with  computer!: 
putting  out  books,  and  even  getting 
on  the  air  now  and  then  I  I  also  get  out 
to  conventions  and  hamfests  ...  a 
littie  DXpeditioning  ,  .  (  visits  10 
advertisers  ...  it  keeps  me  busy,  if  not 
out  of  trouble. 

Let's  see  ...  I  was  writing  about 
bandwidth  .  . .  frankly,  I'd  like  to  see 
the  lid  taken  off  for  a  year  for  a  test 
of  our  maturity.  If  we  could  hack  it,  I 
think  it  would  allow  the  widest 
possible  latitude  for  pioneering  .  *  * 
and,  like  it  or  not,  that  is  one  of  the 
ways  we  pay  the  freight. 

Speaking  of  pioneering  . .  .  every 
time  I've  devoted  an  inordinate  part 
of  the  magazine  to  something  new  as  a 
way  of  encouraging  pioneering  in  that 
field,  I've  had  flack  from  reactionaries, 
Yes,  1  know  that  most  hams  just  sit 
there  and  rag  chew  and  don't  want  to 
know  nothinr  about  computers.  Weil, 
you  teli  them  that  it  is  pioneers  and 
emergency  operations  that  keep  them 
in  rag  chewing  frequencies  and  that 
not  only  shouldn't  they  sit  there  and 
bitch  about  it,  they  should  darned 
well  see  that  any  magazine  which  is  in 
there  helping  them  hold  onto  their 
hobby  is  supported  to  the  fullest  .  , , 
even  if  they  are  too  lazy  to  sit  down 
and  educate  themselves  on  new  tech- 
niques. Okay? 

Actually,  I've  had  very  little  griping 
about  I/O  ...  but  I  know  darned  well 
that  a  tot  of  old  curmudgeons  are  out 
there  grumbling  .  ,  they  think  it  is 
clever  to  try  to  tear  things  down  and 
be  destructive.  They're  too  dumb  to 
make  any  creative  contributions  to 
amateur  radio  .  * .  etc. 

Every  time  I  get  on  the  air  I  thank 
heaven  for  the  amateurs  who  get  out 
there  and  do  things  . .  .  the  ones  who 
are  the  spark  plugs  for  field  day 
outings  * , .  for  contests  .  . .  who  run 
ham  dubs  .  .  .  who  set  up  training 
classes  for  new  hams  . . ,  who  set  up 
and  run  repeaters  .  * ,  who  build  new 
circuits  and  then  write  'em  up  lor  one 
of  the  ham  magazines  . . .  who  see  to 
it  that  nets  meet  and  work  .  .  ;  who 
handle  traffic  * , .  who  are  there  when 
an  emergency  comes  and  keep  at  it 
until    all   is  clear  .„,  who  try  new 

Continued  on  page  136 
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Thoughts   from   the   Bull-etin   Board 


Every  school  age  kid  is  well  aware 
of  the  Industrial  revolution  and  how  it 
affected  our  country's  growth  in  the 
late  1800s,  The  microprocessor  revo- 
lution seems  to  be  upon  us  and  it 
looks  like  it  might  last  for  a  while 
Motorola  believes  that  the  micro- 
processor revolution  has  only  started. 
They  predict  that  the  total  effect  will 
continue  to  be  felt  for  200  years. 
Microprocessors  reduce  costs  to  a  level 
which  allows  them  to  be  used  in 
applications  never  before  considered 
economically  practical. 

A  quartz  crystaJ  watch  wrth  LED  or 
liquid  crystal  display  (LCD)  is  a  small 
version  of  the  microcomputer.  They 
are  programmed  at  the  integrated 
circuit  flC  chipl  manufacturer's  plant 
rather  than  being  programmed  by  a 
person  sitting  at  a  keyboard  with  a 
CRT  display.  Some  of  the  more 
expensive  quartz  watches  are  pro 
g rammed  to  fit  a  four  year  cycle.  That 
is,  they  are  aware  of  the  day  of  the 
month,  including  February,  but  they 
automatically  take  care  of  leap  year 
when  February  has  29  days.  Then  the 
watch  resets  itself  and  it  is  good  for 
another  four  years.  During  that  time, 
the  watch  has  kept  track  of  the  fact 
that  it  has  counted  4  times  10  to  the 
12th  cycles  of  the  quartz  crystal.  But 
just  once  every  four  years  the  circuit 
is   activated   so    that    it   counts  and 


displays  the  time  for  29  February!  A 
quartz  watch  on  the  wrist  is  actually 
more  accurate  and  stable  than  the 
broadcast  band  AM  transmitters,  a  BC 
transmitter  being  allowed  20  hertz 
drift  (2  parts  in  10  to  minus  5th) 
while  the  quartz  watch  has  an 
accuracy  of  2  parts  in  10  to  minus 
6th,  An  added  benefit  of  the  LED 
display  is  that  it  can  be  used  to  locate 
keyholes  in  the  dark! 

As  research  continues  in  the  area  of 
the  light  emrtting  diode  (a  truly  solid 
state  lamp  or  light  source),  they  shed 
more  Hght.  I  recently  received  a  green 
LED  from  Siemens  (type  LC-57-D1 
which  is  able  to  put  out  30  mi  Hi 
candelas  at  a  current  of  ten 
milliamperes.  When  they  firet  came 
out  a  few  years  ago,  they  put  out 
about  ,S  miHicandeias  at  20  mils  of 
current.  At  a  rated  60  mils  of  current, 
the  green  LED  is  bright  enough  to  cast 
a   cone   of   light   like  a   prefocussed 

flashlight  bulb.  And  green  is  at  the 
maximum  of  the  human  eye  so  it 
appears  much  brighter.  The  red  LED 
has  maximum  output  at  a  frequency 
where  the  response  of  the  eye  is  only 
10%  of  that  at  green. 

Have  you  thought  about  what 
effects  a  local  lightning  storm  might 
have  on  your  solid  state  electronic 
devices?  Consider  this.  During  a  light- 
ning storm,  voltages  in  excess  of  ten 


Touchm 


Peculiar  to  amateur  radio  is  its 
concern  with  direct  and  instant  com- 
munication among  people,  near  and 
far,  of  whatever  nationality  and  race. 
Flying,  diving,  philately,  mountain- 
climbing  and  many  other  hobbies  are 
essentially  adventures  of  private 
experience,  but  ours  turns  on  mutual 
disclosure. 

What  we  have  achieved  in  this  free 
commerce  of  ideas  has  not  brought 
peace  lo  the  world,  but  remember 
that  for  perhaps  only  one  tenth  of  one 
per  cent  of  the  time  passed  since  man 
was  a  rootless  nomad  have  we  known 
the    miracle    of   wireless   contact   — 

international  exchange  without  inter- 


mediaries, We  have  just  begun  It  was 
only  minutes  ago  that  fires  along  the 
hilltops  served  to  signal  the  approach 
of  an  armed  host,  and  that  was  a  top 
priority  message. 

Today  our  technology  is  a  fas- 
cinating maze,  continually  branching 
in  new  directions,  but  still  the 
ultimate  goal  is  to  touch  another 
mind,  and  it  always  will  be.  CW  or 
phone,  teletype  or  ATV,  even  com- 
puters -  these  are  but  means  and  the 
end  is  communication  for  the  progress 
of  human  affairs. 

Ken  Cole  W7IDF 
Vashon  WA  98070 


million  volts  and  currents  of 
thousands  of  Amperes  are  generated 
and  discharged  from  cloud  to  cloud 
and  from  cloud  to  ground.  It  is  at 
these  times  that  diodes,  transistors, 
and  triacs  may  fail  even  though  the 
electronic  device  may  not  even  be 
turned  on.  There  is  not  yet  much  in 
the  technical  literature  on  the  subject 
of  lightning- induced  electronic 
failures,  but  it  may  well  be  a  design 
consideration  of  the  future.  There  has 
been  some  data  however,  in  the 
current  issue  of  The  Electronic 
Techntcian  and  the  RCA  Transistor 
Manual.  It  seems  thai  power  line- 
induced  voltage  transients  may  cause 
transients  in  the  solid  state  power 
supply  and  take  out  the  diodes 
associated  with  the  power  supply. 
Several  instances  reported  to  me 
concern  a  sewing  machine  and  a  tape 
recorder.  After  the  last  lightning 
storm  (of  which  there  were  many  in 
San  Antonio  in  April  '76L  the  sewing 
machine  would  operate  only  at  full 


speed  and  not  operate  at  variable 
speeds  as  before.  Either  a  diode  or 
triac  in  the  speed  control  circuits  has 
had  its  operating  voltage  exceeded. 
And  thinking  back,  I  noticed  that  my 
Radio  Shack  Timekube  (5,  10,  15 
MHz)  receiver  would  no  longer 
function.  And  it  is  battery  operated  (9 
volts)  but  I  was  using  an  outdoor 
antenna  lying  on  the  ground  (an 
exhausted  beverage  longwjre).  I 
noticed  later  that  if  1  turned  the  audio 
way  up  and  listened  closely,  1  could 
still  hear  WWV  very  weakly.  That 
meant  that  the  transistor  in  the  front 
end  had  gone  out  during  one  of  the 
recent  storms.  So  go  back  in  your 
memory  to  see  if  your  electronic 
device  didn't  fail  after  a  lightning 
storm  (even  though  you  may  not  have 
noticed  rt  till  many  days  later) .  Seems 
like  a  good  article  for  some  electronic 
magazine  I 

Cal  Graf  W5LFM 

San  Antonio  Radio  Out 

Butt-etm 


Belt 


The  FCC  has  just  released  Docket 
No,  20777,  the  latest  step  in  the 
"deregulation"  program.  Let  us 
examine  the  immediate  effects  the 
proposal  would  have  on  amateur 
operation  in  the  lower  frequency 
bands, 

1.  Conventional  AM,  double  side 
band  (reduced  or  suppressed  carrier), 
and  narrow  band  FM  would  be  pro- 
hibited, 

2.  SSB  and  SSTV  signals  would  be 
much  more  severely  restricted  in 
terms  of  permissible  bandwidth  than 
at  present.  Independent  sideband 
simultaneous  transmission  of  SSTV 
and  voice  signals  would  apparently  be 
precluded. 

3,  Wide  shift  RTTY  would  be 
forbidden  in  the  present  CW  bands, 
but  wide  and  narrow  shift  forms  of 
FSK  would  be  allowed  in  the  "phone" 
bands, 

4,  MCW  (A2  emission)  would  be 
legal  on  alj  frequencies  in  the  HF 
bands. 

The  style  of  reasoning  that  must 


"titening 


have  gone  into  this  proposal  reminds 
me  of  the  "doublethink"  which 
George  Orwell  describes  in  1984,  in 
which  the  government  insists  that 
"War  is  Peace;  Ignorance  is  Strength; 
Freedom  is  Slavery."  Now,  outlawing 
AM,  DSB  and  NBFM  and  applying 
strict  bandwidth  limits  to  SSB  and 
other  modes  is  deregulation 

Our  bands  are  not  critically  over- 
loaded by  present  amateur  usage.  With 
the  increase  in  popularity  of  VHF  FM, 
:he  HF  phone  bands  have  become 
significantly  less  crowded  in  recent 
years.  Of  course,  we  do  not  know 
what  we  will  have  as  frequency  alio 
cations  after  1979.  But  today, 
specified  bandwidth  limits  are  neither 
necessary  nor  desirable.  It  would  work 
undue  hardships  on  many  amateurs  to 
be  forced  to  abandon  their  present 
rigs.  We  should  wait  until  after  the 
WARC  to  decide  if  we  need  rigid 
belt  tightening. 

Donald  Chester  K4KYV/1 
Cambridge  MA 
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Here's  some  dough  for  yet  another 
of  your  code  tapes. 

1  bought  the  5  and  6  wpm  tapes 
when  I  joined  the  Novice  class  being 
conducted  by  the  2  meter  repeater 
club  here  in  Beaumont  r  The  5  wpm 
tape  was  being  used  to  drum  the 
blasted  code  into  us. 

After  missing  one  of  the  weekly 
classes,  I  arrrved  at  the  next  class  to 
find  a  stranger  tuning  up  his  beeper 
and  saying  something  about  a  test. 

I'd  gotten  pretty  much  through  the 

5  wpm  tape,  but  hadn't  ewen  tried  the 

6  wpm  and  figured  there'd  be  no  way 
I'd  pass  the  test.  I  took  it  just  for 
laughs  and  turned  it  In  on  the  theory 
that  I  might  just  pass, 

Damned  if  I  dkin'L 

So  now  I  have  this  mainlv  unused  6 
wpm  tape,  I'm  watting  for  the 
Friendly  Candy  Company  to  send  my 
written  test  now,  and  I  plan  to  work 
with  that  6  wpm  tape  while  waiting 
for  the  ticket  so  I  won't  sound  like  a 
dummy  on  the  air.  I've  come  by  a 
Heath  SB- 101  and  have  put  up  a  40 
meter  dipole  and  am  having  fun 
listening. 

One  thing  the  other  people  in  my 
class  and  I  have  noticed  —  these  hams 
hi  itjing  us  get  our  Novice  tickets  sure 
are  going  to  a  lot  of  trouble  just  to 
help  other  people  out.  They're  not 
getting  anything  out  of  it  except 
satisfaction, 

"Somebody  helped  me  when  I  got 
into  it;"  one  of  the  instructors  said. 
This  is  the  only  way  I  can  pay  it 
back.1 

It's  that  attitude  that  1  like  the  best 
about  ham  radio.  Already  1  owe  so 
much  to  so  many  people  I  can't  even 
remember  it  ah. 

Richard  Stewart 
Beaumont  TX 


GETTING  THE  CALL 


The  Sterling- Rock  Falls  {Illinois) 
Amateur  Radio  Society  was  once 
again  called  upon  by  the  local  United 
Cerebral  Palsy  officials  to  provide 
communications  for  their  annual 
WALKATHON  EVENT,  This  event 
took  place  on  Mav  1  Sth. 

The  20  mile  march  by  grade  school 
and  some  high  school  students  got  off 
to  a  start  at  S  00  am  and  finished  at 
3:30  pm.  The  following  volunteers  in 
mobile  units  operated  in  2  shifts  and 
also  helped  to  supervise  the  march: 
Paul    Johnson    K9BEF     OEli    Ikonen 


WB9DNA,  Bill  Peters  WB9MC2,  Dick 
Little  K9EEHh  Ed  Fisher  K9APD,and 
John  Ordean  WA9BSO,  Other 
members  assisting  these  units  were 
Warren  McMurry  WB90NR,  Tom 
Carney  WN9RXJ,  Ken  Weissenburger 
WM9RVY,  and  Dan  Gryder  WN9PSQ, 
Several  members  of  the  Sterling- 
Rock  Falls  Amateur  Radio  Society 
and  members  of  the  Rock  River 
Amateur  Radio  Club  (Dixon)  partici- 
pated in  the  Sauk  Valley  Canoe 
Association  race  held  Mav  16th,  by 
providing  communications  from  both 
land  and  boats  along  Rock  River,  This 
was  a  14  mile  stretch  starting  from 
Dixon,  where  the  Dixon  hams  started 
and  took  over  for  a  7  mile  stretch  and 
then  the  Sterling- Rock  Falls  boys 
took  over  for  the  remaining  7  miles  to 
the  finish  at  the  East  End  of  Sterling 
at  the  boat  marina >  The  Sterling- Rock 
falls  members  were:  Paul  Johnson 
K9BEF  and  Jim  Zeigler  WA9NXE 
The  Dixon  members  participating 
were:  Chuck  Randall  W9L0U,  Phil 
Ogan  WA9VCN,  DarreH  Webb  K9JBX, 
Claude  Ensinger  WB9EBS  Neil 
Howell  WA90PS.  Walter  Martin 
WB4VWK  Sam  Berard  K9KNV,  and 
Mike  Heughes  WB9GWU . 

John  Ordean  WA9BSO 
Sterling  IL 


HOOKED 


Keep  up  the  1/0  section.  I'm 
hooked  for  sure.  Since  I  wrote  last, 
Dave  K5WNV  has  his  floppy  disk  and 
high  speed  printer  up  and  flying.  With 
the  24K  memory  and  the  disk  we  are 
really  getting  with  it.  Even  running  a 
fairly  sophisticated  Startrek.  We're 
building  both  a  RTTY  and  a  video 
link  from  his  shack  to  mine  (25 
miles).  The  video  (439.25  MHz)  works 
at  short  range,  but  we  need,  more 
power  to  clear  the  hi  Ms  between  us. 
These  hills  are  over  6000  feet  high  so 
you  might  call  them  mountains  back 
there.  We  are  running  the  VHF 
Engineering  rig  and  modulator  on 
page  2B  of  the  June  issue  (beat  you  to 
it).  Need  a  linear.  Again  keep  it  up. 

Rod  H  alien  AA7NEV 
Tombstone  A2 


BACH  BEST 


Keep  up  the  great  work  on  73.  J.  K. 
Bach  is  your  best  writer  {"Glass 
Arm"|l 

Rick  Ferrantt  WAGNCX 
Menlo  Park  CA 
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I  recent  I  v  took  advantage  of  your 
Si 7,76  subscription  special,  and  I  am 
Including  an  order  for  250  QSL  cards. 
I  first  started  reading  73  at  the  local 
library,  and  after  I  got  my  Novice 
ticket  I  decided  to  get  a  subscription 
to  your  wonderful  magazine  (even 
with  the  new  format).  I  enjoy  your 
magazine  tremendously  and  get  more 
good  out  of  it  than  the  other  ham 
magazines.  Keep  up  the  FB  on  the 
articles  and  editorials. 

Jeff  Ware  WN7CIK 
Nampa  ID 
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SAVING  THE  SORCERY 


I  believe  you  have  heard,  or  soon 
will,  of  the  sailing  stoop  Sorcery 
emergency  starting  Saturday  morning, 
May  8th.  The  62  foot  sailing  vessel 
Sorcery  took  a  360  degree  roll  during 
a  storm  1200  miles  north  of  the 
Hawaiian  Islands  {42  degrees  north, 
162  degrees  west),  She  was  en  route 
to  California  from  Japan.  Mabel 
W6YLT  was  aboard.  Because  of  her 
roll  over,  she  lost  all  power,  masts, 
commercial  radio  gear,  and  life  rafts, 
One  crewman  was  swept  overboard 
and  was  recovered,  but  was  suffering 
from  shock.  Mabel's  daughter  suffered 
a  compound  fracture  of  the  leg,  and 
another  crew  member  had  a  badly 
lacerated  face.  Below  decks  was  a 
shambles.  Mabel  rigged  an  antenna 
and  got  a  ham  radio  on  20  meters 
with  battery  power. 

I  thought  I  would  fill  you  in  on  the 
first  hour  of  the  emergency: 

I  was  operating  on  14.323  in 
contact  with  WB9PR2  in  Indiana, 
with  my  beam  pointing  east. 
KL7HAY,  Harold  (Hal)  Berry  in 
Homer,  Alaska,  heard  us  and  broke  in. 
Hal  is  a  personal  friend  who  winters  in 
Sequim,  Washington,  and  summers  in 
Alaska,  He  had  just  moved  up  there  a 
few  weeks  ago.  His  call  in  Sequim 
during  the  winter  rs  WA7SQZ.  During 
the  3  way  contact.  Hal  (I  believe  his 
antenna  was  facing  south)  heard  the 
distress  call  from  W6YLT/mm  region 
2.  He  informed  me  and  the  other 
station.  The  Indiana  station  cleared 
and  signed  out.  I  turned  my  beam 
west  and  also  picked  her  up.  She  was 
very  weak,  but  between  us  we  were 
able  to  get  her  location  and  condition. 
Hal  said  he  would  inform  the  Coast 
Guard.  It  turned  out  that  he  did  not 
have  a  phone  yet  and  had  to  go  about 
a  half  mile  away  to  reach  one.  While 
he  was  gone  for  about  20  minutes,  I 
thought  my  correct  job  was  to  main- 
tain communication  with  Mabel  and 
keep  the  channel  dear,  which  I  dtd,  I 
told  Mabel  that  I  knew  KL7HAY  had 
himself  spent  many  years  at  sea  and 
that  I  had  complete  confidence  in  him 
to  notify  the  Coast  Guard.  WA6EAZ, 
Bill  in  San  Francisco,  heard  me  broad- 
casting the  alert  and  broke  in  He 
could  not  hear  Mabel,  so  !  asked  him. 
because  of  his  strong  signal,  lo  help 


keep  the  channel  clear.  He  did  a  good 
job  of  this,  moving  above  and  below 
the  frequency  to  keep  other  stations 
from  QRMing.  Then  he  got  San 
Francisco  Coast  Guard  on  his  phone 
patch.  Hal  got  back  to  his  rig  by  this 
time,  and  Bill  patched  both  Hal  and  me 
into  the  San  Francisco  C.G.  We  filled 
them  in  and  they  notified  Juneau, 
Alaska  C.G.4  which  would  handle  the 
search.  Because  Hal  did  not  have  a 
phone  in  his  shack,  Juneau  Coast 
Guard  called  me  long  distance  to 
confirm  that  it  was  no  hoax  and  get 
further  informal  inn. 

At  about  the  end  of  the  first  hour, 
Kodiak,  Ketchikan  and  vVidbey  Island, 
Washington  ham  stations  came  on. 
They  were  all  hearing  Mabel  some- 
what better  than  w/e  were,  so  we 
three,  W7SBU.  KL7HAY,  and 
WA6EA2,  confined  ourselves  to  a 
monitoring  role  and  channel  guard  tor 
the  next  25  to  30  hours  of  the 
emergency, 

I  am  happy  to  say  that  all  through 
the  emergency  QRM  was  never  a 
serious  problem.  All  stations  were 
cooperative,  and  stations  whose 
services  were  needed  at  some  times 
bowed  out  to  monitor  when  they 
were  not  needed  and  remained  quiet, 

I  think  Hal  KL7HAY  should  be 
commended  for  hearing  thai  first 
Mayday.  Mabel  was  very  weak.  We 
lost  her  for  about  15  or  20  minutes, 
the  boat  was  taking  on  water  and  I 
thought  sure  it  had  sunk.  Then  Hal's 
sharp  ears  heard  her  again. 

Mabel  should  be  commended  for 
her  calmness  and  proficiency  during  a 
difficult  situation. 

Sill  WA6EA2*s  phone  patch  for  us 
into  San  Francisco  Coast  Guard  really 
helped  to  get  the  ball  rolling  during 
the  first  half  hour. 

Fred  A,  BoggsW7SRU 
Port  Townsend  WA 


WILSON  GOOD  GUYS 

Better  put  the  Wilson  gang  in  Las 
Vegas  on  your  "good  guys,F  listl 
Perhaps  on  the  top.  Ordered  a  5  Watt 
hand-held  by  phone  on  Monday,  and 
it  was  here  in  Anchorage  on  Friday, 
all  crystalled  up  and  working  "five 
by." 

Air  Mail  of  course  I  How's  that  for 
service!!  I 

Lt.  Col.  Herb  Rosenthal  KL7AE 

Anchorage  AK 
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MASTERPIECE 


Received  my  July  1976,  73 
Magazine  today  (May  291,  Some 
service  for  sure. 

Your  editorial,  "The  Good,  The 
Bad,  The  Ugly/'  was  very  interest mg. 
Enjoyed  every  woid.  In  my  opinion,  ft 
is  a  masterpiece.  Keep  up  the  good 
work,  I  have  been  a  ham  54  years  this 
April  and  I  am  proud  of  it. 

W.J.  Gentry  W5GF 
Amarillo  TX 


8 


BOTHERING  THE  DIEHARDS 

I  was  interested  in  your  I/O 
Editorial  for  July  T976  -  particularly 
where  you  intend  to  set  tip  cassette 
computer  programs.  Whenever  you  get 
set  up  to  where  you  can  show  some 
typical  simple  computer  setups  where 
all  you  have  to  do  is  10  plug  in  a  TV 
monitor  for  readout,  or  cheap  surplus 
teletype,  and  a  cassette  recorder, 
thousands  of  guys  like  me  who  are  not 
computer  hobbyists  will  buy  them  — 
or  make  them  from  kits.  For  what 
they  do,  not  for  what  they  are  —  what 
they  do  for  us. 

This  wiir  come  about  only  if  you 
get  the  programs  wanted  on  cassettes. 
For  the  home  trade,  I  think  games  are 
kid  stuff.  I'm  busy  enough  —  so  are 
you  -  not  to  waste  time  with  games. 
And  not  many  of  us  run  small 
businesses!  Our  major  bookkeeping  is 
balancing  the  bank  account,  and  $5 
calculators  do  that  OK. 

Program  books  -  take  a  bunch  of 
books  on  antennas  and  program  them 
into  an  antenna  cassette.  With 
graphics  if  you  can.  even  if  the 
graphics  have  to  be  fed  into  an  SSTV 
monitor, 

A  cassette  on  recipes  —  one  for 
cooking  fish,  another  for  vegetarian 
vegetables,  herbs  and  spices,  etc. 
Microwave  ovens  —  complementary 
vegs. 

One  on  nutrition  —  vitamins, 
minerals,  essential  amino  acids  and 
enzymes  -  take  the  McGraw-Hill 
Nutrition  Almanac  for  a  starter.  I 
know  of  a  doctor  who  updates  his 
computer  with  nutrition  items  twrce  a 
week  from  all  known  sources  —  and 
his  is  a  pretty  fee,  around  S300,  to 
outline  your  initial  program, 

Cassettes  on  hints  and  kinks  — 
there  are  so  many  books  that  this  is 
endless.  Get  the  writers  of  technical 
books  together  with  programmers  and 
you  will  come  out  with  lots  of 
cassettes  -  and  buyers  for  lots  of 
minicomputer  si 

We  have  a  computer  at  our  ATV 
repeater  and  any  user  can  feed  ASCII 

into  his  FM  audio  input  and  trigger  it 
You  can  get  it  to  give  you  S*  meter 
readings  every  few  seconds  with 
around  12  readings  to  a  page,  and 
updated  as  long  as  you  run  rt  — 
unattended.  You  can  rotate  your 
antenna,  change  antennas,  change 
powers,  and  see  the  results  from  the 
computer.  There  is  nothing  like  it  — 
though  the  FCC  would  tike  to  take  it 
away  from  us.  And  it  bothers  no  one 
-  but  a  few  diehards  in  the  FCC. 

Charles  E  Spitz  MAPI 
Arlington  VA 


BRAVE "BRONKO" 
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I  almost  applied  for  a  position  on 
your  "way  out"  73  staff,  but  decided 
to  have  a  brain  operation  instead,  (I 
have  Dystonia  Musculorum  Deforman, 
a  rare  disease,  and  have  an  appoint- 
ment at  St,  Barnabas  Hospital,  Bronx 


NY,  for  brain  surgery.  So  wish  me 
luck  and  I'll  be  looking  forward  to 
each  and  every  issue  with  the  same 
excitement  as  always.) 

I  have  had  the  opportunity  to  get 
to  meet  and  speak  with  W2N5D/1  at 
the  1974  and  1975  Dayton  Ham- 
vent  ions.  At  present,  however.  1  speak 
and  walk  like  d  drunk  because  of  my 
disability.  Since  it  is  progressive  at  this 
stage,  I'm  sure  he  was  only  showing 
his  PR  side  and  was  certainly  not 
impressed  —  although  I  was.  Very 
much  so.  i  certainly  wish  he  knew  the 
tremendous  amount  of  energy  it  took 
for  me  to  elbow  my  way  through  the 
crowd  from  the  parking  lot  to  the 
booth  to  have  the  honor  to  meet  and 
shake  hands  with  such  a  brave 
bronko/'  although  I'm  sure  he  did 
not  understand  a  third  of  what  I  was 
trying  to  say.  My  energy  level  has 
gotten  so  low  that  I  could  not  make  it 
to  this  year's  Dayton  Hamfest.  If  I 
could  have,  Wayne  would  have  had  to 
put  up  with  my  persistent  effort  to  be 
friendly  and  be  understood.  MAYBE 
\F  AND  WHEN  I  HAVE  BRAJN 
SURGERY  I'LL  BE  ABLE  TO 
WALK,  TALK  AND  BE  MORE 
NORMAL,  AS  OTHER  PEOPLE. 
Then  took  out,  sir,  for  I  shall  be  able 
to  be  understood  and  I'll  verbally 
twist  your  ear  off.  Thank  you  for 
reading  this  {if  you  got  this  far). 

Jack  E.Foster  WSJ  YE 
Newark  OH 


SIGN  ME  UP 
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I   read   your  editorial  re  probable 

economic  coercion  exerted  by  Eimac 

against  your  edi  totalizations. 

All  I  have  to  say  is .  .  . 

Sign  me  up  for  another  three  yearsl 

Henry  Gardiner  IV  WA1GAR 

Waltham  MA 


READY 


It  was  a  typical  heading- ho me- from- 
work  crowd  on  WR4ACN,  the  Chesa- 
peake Norfolk,  Va+  repeater,  on  the 
afternoon  of  May  20.  Suddenly,  at 
1645,  K4IIV  broke  in  with  an 
emergency  request  for  amateur 
portable  units  to  coordinate  a  foot 
search  for  two  runaway  teenage  girls 
who  were  feared  Yost  in  a  highly 
woody  and  swampy  quicksandish  area 
just  south  of  the  Norfolk  Naval  Ship- 
yard in  Portsmouth,  Va. 

WA4MMP  mobile,  who  was  about  5 
miles  from  the  scene,  immediately 
took  charge,  and  rapidly  established 
an  emergency  net  soliciting  operators 
with  19/79  hand-held  equipment. 
Within  15  minutes,  5  mobile  units 
with  hand-held  capability  were  on 
their  way.  These  included  WA4PRU, 
WB4MBS,  WB4AXY,  WB2KEA  and 
WB2KLL.  Shortly  thereafter, 
WB40HZ  was  on  his  way  and  W4THN 
Bnd  WB4W5U  were  en  route  to  the 
South  Norfolk  Airport  to  take  up  a 
light   plane   with    a   handie-talkie   to 


assist  the  foot  units.  Five  other 
volunteer  stations  were  on  the  air  and 
waiting  at  home  should  they  be 
needed  in  the  field. 

By  1615  all  units  including  the 
aircraft  were  on  the  scene,  and  the 
search  began  through  the  half  mile  by 
half  mile  wooded  swamp  area.  The 
ground  and  air  units  were  coordinated 
by  WA4MMP  mobile,  who  had 
positioned  himself  with  the  search 
organizers  midway  along  the  search 
area  frontier.  For  the  next  hour  and  a 
half  an  extensive  foot/air  search  was 
conducted  without  results,  and  the 
operation  was  secured  at  2000  (dusk). 
The  two  girls  were  spotted  by  police 
the  next  day  in  Hampton,  Va.,  and 
safely  returned  to  their  homes. 

Although  the  operation  was 
unsuccessful  in  locating  the  girls  (they 
were  not  in  the  searched  area),  it  was 
an  excellent  example  of  how  amateur 
radio  operators  and  their  VHF 
repeater  systems  can  respond  quickly 
and  efficiently  to  their  communities 
in  times  of  need.  We  know  that  next 
time  we* re  called,  we're  ready! 

William  R.  Shaw  WA4MMP 
Chesapeake  VA 


SHOCKED 


I  just  received  my  July  issue  of  73, 
and  I  was  shocked  when  too  king 
through  it.  On  page  46  there  was  an 
advertisement  for  a  citizens  band 
radio,  which  is  deplorable  to  put  in  a 
magazine  whose  readers  are  hams  and 
expect  to  find  information  on 
amateur  matters.  This  includes  both 
articles  and  advertisements. 

I  first  subscribed  to  73  because  of 
the  number  and  quality  (both  an? 
high}  of  your  articles,  but  the  reason 
you  guys  would  stoop  so  low  as  to  CB 
ads  in  a  ham  magazine  is  beyond  me. 
Wayne,  I  hope  your  desk  has  been 
flooded  with  letters  like  this,  and  \ 
think  you  have  some  explaining  to  do, 

John  Pilson  AA1UZK 

Box  27 

Saunderstown  Rl  02874 

Nope.  John  , .  .  it's  a  flood  of  just  a 
few  fetters,  I've  tried  sev&raf  C8  rigs  in 
my  car  and  the  Standard  Horizon  29 

is    fantastic substantially  better 

than     the     others,     so     t     was 


SMALL  WORLD 


After  months  of  QSOing  each  other 
on  2  meter  mobile  en  route  to  down 
town  Los  Angeles,  Bill  W60NC  (left) 
and     Andy     WA6WXD     (right)    dis- 


covered, to  their  amazement,  that 
they  were  Judge  Ritzi  and  Bailiff 
Romanisky  in  the  very  same  Superior 
courtroom  each  day  I  Prior  to  that, 
they  were  unaware  that  they  even 
worked  in  the  same  building, 

Lenore  Jensen  W6NAZ 
Sherman  Oaks  CA 


happy  to  see  it  advertised.  Apparently 
you  are  not  one  of  the  first  to  get  the 
word  on  how  CB  has  changed  in  the 
fast  couple  of  years  .  .  .  hopefully  a 
reader  or  two  wilt  drop  you  a  letter 
and  bring  you  up  to  date,  t  just 
wouldn't  drive  without  CB  these  days, 
as  it  h  very  valuable,  I  use  it  to  get 
road  directions,  say  hello  to  people 
along  the  road  (including  the  fuzz}, 
keep  track  of  traffic  problems,  etc. 
Further,  most  of  the  new  hams  these 
days  are  coming  from  CB,  so  a 
bigoted  attitude  toward  this  group  is 
odd,  at  best,  FCC  estimates  are  that 
we  might  well  hope  for  over  a  million 
CBers  to  ioin  amateur  radio  in  the 
next  couple  of  years,  I  think  we  need 
all  the  hams  we  can  get  on  the  CB 
bands.  That  way  we  can  keep  bugging 
them  with  the  "next  step'*  of 
hamming—  Wayne. 


MAKING  PLANE'S 


I 


BYE^YE  TVI 


I  own  a  three  decker  three  family 
house  and  I  had  TVI  with  one  of  my 
tenants,  and  a  neighbor,  who  also  lives 
In  a  three  tenement  house,  one  block 
away,  I  thought  it  very  peculiar  that 
one  tenant  should  get  it,  and  others 
not,  but  subscribed  to  the  popular 
thinking  of  insufficient  shielding  in 
the  if  of  the  TV  sets.  As  it  happens, 
in  these  three  decker  houses  the  220 
V  ac  is  brought  in  to  a  main  box,  then 
is  taken  10  serve  three  1 10  V  ac  lines. 
The  only  way  to  do  that  is  2  on  one 
tide  and  one  on  the  other  side.  After  a 
tot  of  fuses  renewed  at  the  main  box, 
l  investigated  the  cause,  and  came  to 
the  conclusion  that  I  needed  a  heavier 
service  tine  tn,  plus  heavier  fuses. 
Being  a  cheap  guy,  I  sought  another 
way,  and  that  way  was  to  have  my 
tenant  taken  off  my  side  of  the  line, 
and  put  with  the  other  tenant.  Even 
then,  I  did  not  realize  that  I  had  done 
anything  remarkable  until  my  tenant 
said  to  me,  "I  cannot  listen  to  talk 
any  more.  I  liked  to  hear  gossip  over 
the  radio.  I  could  tune  you  in  anytime 
I  wanted  —  now  I  can  get  no  more 
news/*  I  am  slow  on  the  uptake,  so  it 
took  two  days  for  it  to  sink  in  that 
the  greatest  interference  is  by  the 
power  lines.  Anyone  using  the  service 
from  the  same  side  of  the  power  line 
that  you  are  on  is  90%  liable  for  TVI. 
If  the  amateur  is  giving  trouble  to  his 
neighbors  (who  are  surely  using  the 
same  pole  transformer  and  the  same 
side  of  the  line  as  the  amateur),  then 
all  he  has  to  do  is  change  over  to  the 
other  side  of  the  220  Vac  ftne. 

Of  course  one  would  say  then  that 
he  would  get  another  crop  of  TVt 
neighbors,  but  it  is  hardly  ever  so.  The 
contractors  who  put  up  houses,  and 
the  electricians,  use  the  same  rule  of 
thumb:  The  front  part  of  the  house 
goes  on  one  side  of  the  tine,  the  back 
pari  on  the  other,  I  have  passed  on 
this  information  to  the  local  hams, 
and  it  works.  So  now  I  am  sending  it 
to  you  to  pass  over  to  hamdom  in 
your  magazine. 

Cyril  Lievesiey  WA1LET 
Fall  ftiver  MA 


I've  been  lookin  tru  Ben  Franklin's 
May  issue  &  as  per  usual  its  jus  loaded 
with  lot's  a  info.  However,  last  night 
arnd  9  I  was  talkin  2  an  HRO  dn  in 
the  Santa  Cruz  Mtns  on  2  M  with  my 
Clegs  an  my  270  Vertical  antenna  &  a 
HRO  broke  in  saying  that  when  I  was 
tru  he'd  like  a  word  with  K60PG  .  .  . 
It  turned  out  that  he'd  jus  flu  in  fom 
SINGAPORE  2  days  belore,  &  Doc 
Charan  9V1NR,  my  ol  friend  had  tol 
Ed,  this  HRO,  that  if  he'd  ever  hrd 
Kenny  K60PG  2  please  say  hello  4 
him  &  2  tell  me  that  it  was  abt  time  4 
me  2  come  out  &  pay  him  a  visit  4  a 
few  weeks,  as  it  hasn't  been  since 
1972  since  I've  visited  him  & 
SINGAPORE  {the  best  Country  in  the 
World}  .  .  .  Well,  I  haven't  hrd  Charan 
9V1MR  on  the  Ham  bands  lately,  but 
then  I'm  jus  Not  on  the  air  all  of  the 
time.  Nevertheless,  I'm  making  plane's 
4  my  visit  (&  it  won't  be  via  a  747  like 
the  last  time  that  I  flu  into  SINGA- 
PORE complements  of  my  MARS  ID 
card  in  my  wallet,  but  that  another 
story.  This  time  I'll  probley  take  a  few 
years  in  getting  there,  as  I  jus  bought  a 
32'  diesel  powered  sailboat  &  I'm 
shoJy  learning  how  2  navagate  fr 
Leanard  Davis  W6LZA  who's  a  marine 
engr  that  jus  happens  2  be  on  the 
beach  at  the  presant  time  &.  over  the 
weekend  wer  installing  some  bronz 
plate's  4  my  radio  grounding  system 
I'll  need  4  my  VHF  &  low-band 
ATLAS  that  I  plan  2  use  aboard.  But 
I'm  out  of  paper,  but  will  keep  U 
informed. 

Kenny  Mahoney  K60PG 
San  Francisco  CA 


ON  TOP 


I'd  like  to  bring  your  attention  to 
the  American  military  amateurs  in 
D  land.  You've  heard  the  DA  calls  on 
the  bands.  Through  the  attentions  of 
OA2BA/WA5LVT,  I  took  my  Tech 
exam  and  now  am  waiting  for  the 
results  to  filter  back  through  the 
federal  maze.  Activities  at  this  sort, 
coupled  with  clubs  like  the  Wiesbaden 
Amateur  Radio  Club,  with  its  multi- 
national membership,  make  amateur 
radio  in  Germany  an  exciting  deal. 

In  reference  to  73  Magazine,  it  was 
the  first  I  read,  and  none  can  top  it. 

Dale  LeDoux 
Mainz,  Germany 


LI  MARC  ATV 


L l MA  RC  will  shortly  put  on  the  air 
an  experimental  amateur  radio  tele- 
vision repeater  from  the  top  of  the 
Piamview  tower  at  the  Long  Island 
Expressway  and  Sunny  side  Blvd.  This 
repeater  will  have  a  center  of  radiation 
of  550  feet  above  sea  level  and  an 
estimated  service  radius  of  forty  miles. 
Its  input  frequency  is  439.25  MHz 
and    it  will   output   at  427,25  MHz, 


with   an  effective  radiated  power  of 
500  Watts. 

This  ATV  program  is  planned  to  be 
a  pioneer  operation  in  the  metro- 
politan New  York  area  for  sociological 
electronic  uses  of  interactive  audio- 
visual communication  (by  radio) 
through  simple  home  terminals  and 
publicly  located  terminals  (such  as  in 
schools,  library  community  rooms  and 
the  Halt  of  Science  at  Flushing 
Meadow).  Conceivably,  operations 
such  as  this  can  usher  in  a  completely 
new  dimension  in  community  educa 
tional  activity  and  thereby  generate  a 
new  radio  service  of  undreamed 
potential  and  promise. 

We  in  LIMARC  are  committed  to 
this  program  and  plan  to  also  explore 
through  this  repeater  operation  other 
experiments  utilizing  narrow  band 
high  definition  slow  scan  frame 
grabbing  techniques  and  computer 
access  by  remote  keyboard  through 
radio  links, 

Ed  Pillar  W2KPQ 
Syosset  NY 


HURRICANE  WATCH 


] 


I  wish  to  inform  all  concerned  that 
the  Hurricane  Watch  Net  will  be 
operating  on  the  frequency  of  14325 
this  year,  Also,  this  frequency  will  be 
used  for  emergency  traffic  [only)  if 
and  when  it  is  deemed  necessary, 
Other  traffic  such  as  health  and 
welfare  will  be  handled  on  other 
frequencies  as  in  previous  years  (the 
YLISSB.  Intercontinentat  Traffic  Net, 
and  IMRAP  to  mention  a  few,  as  welt 
as  other  bands)  . 

If  any  other  information  h  needed, 
write  or  phone  the  manager,  Phil  J. 
Craig  K4CRU,  115  S.  Entrada, 
Hollywood  FL  33021, 
(305) -983- 4536,  or  myself. 

Timmie  S,  McCraw  WB4LQ0 

Box  277 

Mountain  Home  NC  28758 

(7041-692- 1042 


LEMME  TELL  YOU! 

Now  just  who  do  you  think  you're 
calling  a  'WN"?  I  got  your  14  wpm 
tape  months  ago.  Do  you  honestly 
think  that  I  wouldn't  have  upgraded 
by  now? 

Here's  how  it  happened:  I  got  your 
tape  in  the  mail  and  dropped  every 
thing  to  get  it  on  the  tape  recorder. 
After  about  2  minutes  I  got  very 
angry  at  youP  Wayne.  Please,  in  the 
future,  try  to  get  the  labels  on  the 
same  side  as  the  code.  The  code  was 
on  the  opposite  side.  Hi,  hi. 

Well,  when  I  finally  found  that  out, 
the  fun  first  began.  The  first  two 
groups  were  okay,  out  after  that  — 
down  the  drain.  Well,  to  make  a  short 
story  long,  I  worked  with  that  tape  on 
the  average  of  one  half  hour  per  day 
for  about  6  weeks.  Then  one  day  I  sat 
down,  and,  after  being  content  with 
copying  5  groups  in  a  row  perfectly,  I 
proceeded    to  copy   one    half   of   a 


" 


loose-teaf  sheet  -  without  a  single 
mistake!!!  Lemme  tell  you,  Wayne, 
that  tape  was  really  something. 

For  the  technical  part  of  the  exam  I 
used  the  General  Class  Study  Guide 
which  I  got  from  a  friend.  Hey,  thank 
the  author  for  me,  huh?  I  couldn't 
make  head  nor  tail  out  of  the  License 
Manual  at  first,  but  after  reading  your 
book,  I  went  back  to  the  License 
Manual,  and  1  actually  understood 
what  was  there!  Great  I 

I  knew  this  Wednesday  was  it.  (And 
boy  was  it  ever;  it  was  the  first  day  of 
the  new  term  and  I  got  stuck  with  the 
worst  seats  In  each  ctass.  Grrrrr.) 
Tuesday  night  I  fell  asleep  saying, 
"You  will  not  be  nervous,  you  will  do 
fine/'  over  and  over  again. 

Wayne,  t  woke  up  so  nervous  that 
morning  I  would  have  been  happy 
pulling  off  a  Tech,  But  finally  my 
stomach  settled  down  as  I  walked  into 
the  FCC  office  in  New  York.  (I  still 
can't  figure  out  if  it  just  settled  down 
or  was  killed  by  that  subway  ride.) 

After  zn  incredibly  long  wait,  we 
were  taken  in  for  our  code  tests.  First 
they  send  you  one  minute  of  13  wpm 
as  a  warm-up.  Funny,  it  sounded  more 
like  10  wpm.  Hey,  what  are  they 
trying  to  pull  here.  Ooops,  here  comes 
the  real  thing.  Missed  one.  Missed 
another  one.  "Calm  down/1  I  tell 
myself.  I  reach  the  end  of  the  page.  I 
go  back  to  fill  In.  Wayne,  I  think  I 
filled  in  2  letters  in  over  15  lines  That 
13  wpm  was  nothing.  That  code  tape 
really  did  the  trick. 

The  written  part  of  the  General  was 
just  bordering  on  difficult,  thanks  to 
your  book;  the  Advanced  was  even 
easier. 

Well  that's  about  it,  Wayne.  I'M  let 
you  {and  everybody  else,  if  this  ever 
gets  into  print,  which  1  seriously 
doubtj  off  the  hook.  Oh,  just  one 
more  thing,  I  want  to  compliment  you 
and  your  staff  on  a  fine  magazine  {73 1 
remember?),  It  never  fails  to  mess  up 
my  schedule  when  it  comes.  I  have  to 
read  it  from  cover  to  cover. 

David  M.  Krumholz  WA2YYL 

Rosedale  NY 

P.S*  I  like  your  editorials. 


A  PLEA 


This  letter  is  a  plea  for  more  peri- 
pheral equipment  to  interface  with 
the  new  family  of  microprocessors. 

I  have  been  working  in  data  pro 
cess  t  rig  for  over  20  years  and  have 
been  following  the  development  of 
the  small  processors.  I  can  now  pick 
up  73  or  Popular  Electronics  and  find 
pages  and  pages  of  advertisements  for 
CPUs  and  RAMs  at  reasonable  cost. 
But  where  k  the  I/O?  I  do  not 
consider  the  TV  typewriter  display  as 
an  I/O  device,  but  simply  one  for 
occasional  communication  by  the 
operator  with  the  processor,  Well, 
what  else  do  we  have?  Not  much.  Disk 
storage    units    are    nice    (nice    and 

Continued  on  page  140 
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How  do  you  work 
a  ham  when  he's  not 

in  his  shack? 


By  telephone 


ltvs  only  2K  or  less  plus  tax  for  a  one-minute  night  or 

weekend  call.  Iff  you  dial  direct. 

You  can't  work  a  ham  when  he's  away  from  his  rig  but  you  can 

set  up  contact  by  phone.  It's  quick  and  it's  reasonable,  especially 

when  you  dial  direct  The  Night  &  Weekend  rate  is  the  lowest 

Check  the  chart  below  for  other  low  dial-direct  rates 

NEW  RATES  FOR  COAST-TOCO  AST  INTERSTATE  CALLS 


DIAL-AND-SAVE  ONE  MINUTE  RATES 


FULL RATE 


WEEKDAY* 

Moodiy  Friday 
1  *  rtt  -5  0  m 


Rnr  Minute 

54? 


35%  DISCOUNT 


EVENIMQ9 

SuftdJr-FttOftt 

5  B  m  -11  o  in 


First  Minute 

35$ 


OPERATOR^ 

ASSISTED 

THREE -MINUTE 

RATES 


INHKENOS 


E  my  night  II  p  m    S  i 

<t*T  end  n*aM 

SundlV 

dar  ■"£  "<4M 
except  5pm  to  n  p 

Fifif  MinuTo 


21* 


AddHlonal  mi  miles  cos!  Ion  I  Finn  the  lint  mintilo 

ftil*difi«i  i^tra  applt  tin  ill  inv-.i.ih'  rafts  i  nmpWxd  J'Hin  -i  rcvdenLe  or  liunne^*  f»hunr  wHhuul 
QDrralOf  assistance   Th*?  al-.u  apply  on  calls  pUcrcF  *iffi   i'  ■  111  Dm  i  l  CiideiH:*  «  bwtnes& 

iphpnt  where  diii-djr(sl  fit  ihiir-.  «<?  not  ividabte  Fiji  dial  diwcl  «i1«  to  Hatuii  wvd  AU>Hrf  c  he:  *  you" 
dpfitloi  RaJ-dncd  ritH  Ho  not  apply  to  pcruHi  to  person  turn,  nctd  fm-vi  u*dA  jia  qi  coded 
tffti,  or  |p  cafe  chaffed  la  KKttm  numbs,  bream*  «n  operator  mart  aivst  on  lath  call  Rate 
OMplfiT  da  not  sidudr  Up 


QuDfrtikirt&llttJritUi 


*1  all  limni 
FlfEt  2  minutes 

52.25 


Full  filai  apply 

al  all  rimes 
P krmt  A  mrnulat 

S3.3S 


J 


Ajd.hl;ii*i  mimncs  same  n  04 1  | 

j!i    AiMiiii  .iti;  ''j  Apply 

In  add-lmnal  fflinules  during   I 

Evening  and  M  if  til  i  Ween:  net  * 

J 


:veninf 


Cat  lahrft  chart  eat  J*i  pal  d  ■ fta* 


Bell  System 


Editor: 

Robert  Baker  WA ISCX 
34  White  Pine  Drive 
Littfeton  MA  01460 

NOTE 

Just  received  0  note  from  K5MRU, 
who  says  the  correct  results  for  the 
7th  district  in  the  tOW  Net  Winter 
QSO  Party  should  have  been  K7PX! 
83/207  and  WB7AUJ  73/128,  and 
WA7YCQ  should  have  been  omitted, 
Atso,  please  note  the  date  change  by 
ARRL  for  the  VHF  QSO  Party  from 
the  stow  weekend  of  Sept  4th  to  the 
following  weekend,  making  4  contests 
for  the  weekend  of  Sept  1  tthf 


KENTUCKY  QSO  PARTY 
Stare:  000  GMT  Aug  28 

Ends:  000  GMT  Aug  30 
{full  period} 
SPONSOR: 

Btuegrass    Amateur     Radio    Club. 
Lexington,  Kentucky. 
EXCHANGE: 

KY  stations  send  RS{T)P  county; 
and  consecutive  QSO  number.  Other 
stations  send  RS(T},  consecutive  QSO 
number,  and  state,  country  or  pro- 
vince. 
SCORING: 

One  point  per  QSO.  Multipliers  for 
KY  stations  are  total  states,  countries 


or  provinces  worked.  Multipliers  for 
other  stations  are  total  number  of  KY 
counties  worked.  A  bonus  multiplier 
of  T.6  may  be  taken  if  power  input  of 
250  Wans  or  less  is  used. 
ALLOWABLE  CONTACTS: 

One  CW  and  one  other  mode  per 
band.  6  and  2  meters  to  use  simplex 
operation  only. 
SUGGESTED  FREQUENCIES: 

Lower  edges  of  General  HF  CW  and 
phone  bands;  also  Mo  vice  frequencies. 
LOGS: 

Send  logs  by  October  1  to  Robert 
H.  van  Outer  WB4YGY,  285  Hillsboro 
Ave.,  Lexington  KY  40505.  Appro- 
priate awards  will  be  presented* 

FOUR  LAND  QSO  PARTY 
Starts:  1800  GMT  Saturday, 

Sept  4 

Ends:  0200  GMT  Monday, 

Sept  6 

This  is  the  7th  annual  QSO  Party 

and  is  sponsored  by  the  Fourth  Call 

District  Amateur  Radio  Assn.  of  the 

IARS,    The    same    station    may    be 

worked  on  each  band  and/or  mode 

fixed,  and  repeated  again  if  operated 

portable    or    mobile    from    another 


Sept  4  -  5 
Sept  4    6 
Sept  11  -12* 
Sept  11  -12 
Sept  11  -  12 
Sept  11-12 
Sept  16-  18 
Sept  18-19 
Sept  18-20 
Sept  25  -  26 
Sept  25  -  27 
Oct  2  -  3 
Oct  2  -  4 
Oct  8 -10 
Oct  9  - 10 
Oct  9  ■  10 
Oct  16^  17 
Oct  16-  18 
Oct  17  -  18 
Oct  19-  20 
Oct  30  -  31 
Nov  5  -  8 
Nov  6  -  7 
Nov  6  -  8 
Nov  9  ■  10 
Nov  13-  14* 
Nov  14 
Nov  20  *  22 
Nov  27    28 
Dec4-  5 
Dec  11     12 
Dec  31 
Feb  19    20 


Albatros  SSTV  Contest 

Four  Land  QSO  Party 

European  DX  Contest  -  Phone 

ARRL  VHF  QSO  Party 

Washington  State  QSO  Party 

Pennsylvania  QSO  Party 

YLRL  Howdy  Days 

Scandinavian  Activity  Contest  -  CW 

Maryland/DC  QSO  Party 

Scandinavian  Activity  Contest  —  Phone 

Delta  QSO  Party 

VK/ZL/Oceania  Jubilee  DX  Contest  -  Phone 

CARTG  Worldwide  RTTY  DX  Contest 

CD  Party  -  Ptione 

VK/ZL/Oceania  Jubilee  DX  Contest  -  CW 

RSGB  21-28  MHz  Contest  -  Phone 

RSGB  7  MHz  Contest  -  CW 

CD  Party  -  CW 

Manitoba  QSO  Party 

YL  Anniversary  Party  -  CW 

CQ  Worldwide  DX  Contest  -  Phone 

IARS/CHC/FHC/HTH  QSO  Party 

RSGB  7  MHz  Contest  -  SSB 

ARRL  Sweepstakes  -  CW 

YL  Anniversary  Party  —  Phone 

European  DX  Contest  —  RTTY 

OK  DX  Contest 

ARRL  Sweepstakes  -  Phone 

CQ  Worldwide  DX  Contest  -  CW 

ARRL  160  Meter  Contest 

ARRL  10  Meter  Contest 

Straight  Key  Night 

YLRL  YL-OM  Contest  -  Phone 

=  described  in  last  issue 


TTT 


county.  Fourth  call  district  stations 
may  work  other  stations  within  the 
4th  call  area. 

EXCHANGE: 

4th  cah  area  stations  will  send 
RSfT),  state,  and  county.  AM  others 
send  RS(T)  and  state,  province,  or 
country. 

FREQUENCIES: 

Phone:  3940,  7260,  14340,  21360, 
28600. 

CW:  3575,  7060,  14070,  21090, 
28090  (+/-  10  kHz). 

Novice:  3710,  7110,  28110  (+/*  10 
kHz). 

SCORtNG: 

4th  call  area  stations  score  1  point 
per  W/VE  QSO  and  3  points  per  DX 
QSO  (including  KH6  and  KL7K  Final 
score  is  total  points  times  total  num- 
ber of  states  and  provinces  {regardless 
of  bands}.  All  others  score  2  points 
per  QSO  times  the  sum  of  the  number 
of  4th  district  states  and  counties 
(count  each  state  and  county  only 
once).  For  this  bicentennial  year,  add 
2  points  for  each  CHC  or  FHC 
member  worked-  All  CHC/FHC  mem- 
bers will  send  their  CHC  or  FHC 
number  along  with  the  report, 

AWARDS: 

Certificates  to  top  scorers  in  each 
state,  VE  province,  and  country. 
Second  and  third  place  awards  where 
scores  warrant.  High  Honor  Trophy 
Award  (certificate)  to  high  scorer  in  4 
Land,  high  W/K  outside  4  Land,  and 
to  VE  and  DX  country.  Also  county 
awards  to  4th  call  area  states  and 
special  awards  to  Novice,  SWLer  and 
blind-handicapped. 

ENTRIES: 

Mail  logs  with  score  within  30  days 
of  end  of  party  to  4th  Call  District 
ARA,  Attn:  Bob  Knapp  W40MW,  105 
Dupont  Circle,  Greenville  NC  27834. 
Include  an  SASE  for  results. 

ARRL  VHF  QSO  PARTY 

Starts:  1900  GMT  Sept  11 

Ends;  0600  GMT  Sept  12 

Rutes  same  as  June  QSO  Party; 
check  August  issue  of  GST  for  any 
fast  minute  changes! 

Entrants  may  operate  no  more  than 
28  ol  the  35  hours  during  the  contest 
period.  The  seven  hours  off -time  must 
be  taken  in  increments  of  30  minutes 
or  more.  Listening  time  counts  as 
operating  time,  All  contacts  must  be 
made  on  amateur  bands  above  50 
MHz  using  authorized  modes.  Fixed, 
portable,  or  mobile  operation  under 
one  call,  from  one  location  only  is 
permitted.  Any  transmitter  used  to 
contact  a  station  may  not  be  later 
used  to  contact  another  station  during 
the  contest  period  with  any  other 
caHsign.  Contacts  made  by  retrans- 
mitting either  or  both  stations  (such 
as  repeaters)  do  not  count  for  contest 
purposes,  Each  contact  exchange  must 


be  acknowledged  by  both  operators 
before    either     may     claim    contact 
points.  A  one-way  confirmed  contact 
does  not  count. 
EXCHANGE, 

Simply  exchange  your  ARRL  sec- 
tion. 
SCORING! 

On  50  or  144  MHz  count  1  point 
per  QSO,  on  220  or  42Q  (VI Hz  count  2 
points  per  QSO.  and  on  higher  UHF 
bands  count  3  points  per  QSO.  Final 
score  is  then  the  total  QSO  points 
multiplied  by  the  number  of  different 
bands  used, 
ENTRIES: 

Usual  awards  will  be  issued  and  the 
standard  disqualification  rules  will 
apply.  Logs  and  entry  forms  are  avail- 
able from  ARRL,  225  Main  St.,  New- 
ington  CT  00111,  All  contest  entries 
should  then  be  returned  to  This  same 
address. 

WASHINGTON  STATE 

QSO  PARTY 

Starts:  1600  GMT  Sept  11 

Ends:  2400  GMT  Sept  12 

Please  note  the  time  change  from 
previous  years ! 

The  11th  annual  WASH  Surte  QSO 
Party  is  sponsored  by  the  Boeing 
Employees*  Amateur  Radio  Society 
(BEARS)  and  is  open  to  all  amateurs. 
All  bands  and  modes  may  be  used, 
Stations  may  be  worked  once  on  each 
band  and  each  mode  for  contact 
points  and  more  than  once  each 
band/mode  if  they  are  additional 
multipliers. 
EXCHANGE: 

QSQ   number,    RS(T),   and  WASH 
00  u  nt  y  o  r  state  /pro  v  i  nee  /cou  nt  ry . 
FREQUENCIES: 

Phone:  1815,  3935,  7260,  14310, 
21380,  28660. 

CW:  1805,  3560,  7060,  14060, 
21060,  28160. 

Novice:  3735,  7125,  21 150,  28 160. 
SCORfNG: 

WASH  stations  score  1  point  per 
QSO  {including  Other  WASH  stations); 
all  others  score  2  points  for  each  QSO 
with  a  WASH  station.  WASH  stations 
multiply  total  contact  points  by  the 
total  of  different  slates,  provinces, 
and  countries  worked.  All  others 
multiply  total  contact  points  by  the 
total  of  different  WASH  counties 
worked  (39  max).  There  is  an  extra 
multiplier  of  1  for  each  group  of  eight 
contacts  with  the  same  WASH  county 
for  non-WASH  stations. 
AWARDS: 

Certificates  will  be  awarded  to  the 
highest  scoring  stations  (both  single 
and  multi-op)  in  each  state,  province, 
country,  and  WASH  county.  Addi 
tional  certificates  may  be  issued  if 
warranted. 

The  Worked  Five  BEARS  Award  is 
also  available  to  anyone  working  5 
club  members  before,  during,  or  after 
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the  GSO  Party.  Alt  QSO  Parry  entries 
will  be  screened  by  rbe  Contest  Com- 
mittee for  possible  Worked  5  BEARS 
Awards,  A  Worked  3  BEAR  Cubs 
Award  is  also  available  for  working  3 
Novjca  members, 
ENTRIES: 

Logs  must  show  dates,  times  in 
GMT,  stations  worked,  exchanges  sent 
and  received,  bands,  and  modes  used 
and  scores  claimed.  Include  check 
sheet  for  entries  with  more  than  100 
GSQs.  Each  entry  must  include  a 
signed  statement  that  the  decision  of 
the  Contest  Committee  will  be 
accepted  as  final.  No  logs  can  be 
returned,  Results  of  the  QSO  party 
will  be  mailed  to  all  entries  and  an 
SASE  is  NOT  required.  Logs  must  be 
postmarked  no  later  than  October  1 1 , 
T976  and  sent  to  Boeing  Employees' 
Amateur  Radio  Society,  c/o  Contest 
Committee,  Willis  D.  Propst  K7RSB, 
16415  38th  Ave,  S,r  Seattle  WASH 
98188. 

PENNSYLVANIA  QSO  PARTY 
Operating  Periods 
1600-0600  GMT  Saturday, 

Sept  11 
1300-2400  GMT  Sunday, 
Sept  12 
The  19th  annual  PA  QSO  Party  is 
sponsored  by  the  Nittany  ARC  and  all 
amateurs  are  invited  to  participate-  PA 
stations  may  work  both  instate  and 
out -of  state  stations. 
EXCHANGE: 

QSO     number,     R5{T},    and    PA 
county  or  ARRL  section, 
FREQUENCIES: 

Phone:    1815,  3980,  7280,  14315, 
21380,  28560. 

CW:     1810,    3550,    7050,    14050, 
21050,  28050. 

Novice:      3715,     7160,     21115, 
281 1 1 5. 

Please  note  changes  from  last  year's 
frequencies! 
SCORING: 

PA  stations  score  3  points  per 
non-PA  QSO  and  1  point  per  PA  QSO. 
Final  score  is  total  number  of  QSO 
points  times  number  of  ARRL  sec 
lions  worked  (including  EPA  and 
WPAI  plus  a  multiplier  of  1  for  any 
DX.  Non-PA  stations  score  I  point  per 
QSO  times  the  number  of  PA  counties 
worked  (67  max).  Stations  may  be 
worked  once  per  band  and  mode* 
AWARDS: 

Certificates  to  section  winners  with 
tO  or  more  QSOs. 
ENTRIES: 

Logs  must  show  dates/times  in 
GMT,  stations  worked,  exchanges 
sent /received,  bands,  modes,  number 
of  new  section/county  as  worked,  A 
summary  sheet  should  be  included 
indicating  number  of  QSOs,  total 
counties/sections,  QSO  points, 
claimed  score,  rig  description,  oper- 
ating time,  and  any  other  gripes, 
suggestions,  etc.  Mail  by  October  15th 
to  Douglas  R,  Maddox  W3HDH.  1187 
S.  Garner  St,  State  College  PA  16801. 
Do  not  include  an  SASE. 

YLRL  HOWDY  DAYS 

Starts:  1800  GMT  Thursday. 

Sept  16 


Ends:  1800  GMT  Saturday, 
Sept  18 

Scores  will  be  based  on  contacts 
with  licensed  women  operators 
ONLY.  All  bands  and  modes  may  be 
used  but  crossband  operation  and  net 
contacts  are  not  permitted.  Only  one 
contact  with  each  station  will  be 
counted. 
SCORING: 

Score  2  points  per  YLRL  member 
worked  and   1    point   for   each  non- 
YLRL  member  YL  worked.  No  multi- 
pliers! 
AWARDS: 

Top  scoring  YLRL  member  will 
receive  her  choice  of  a  YLRL  pin, 
charm,  or  stationery.  Non-YLRL 
member  will  receive  a  one  year  mem- 
bership in  YLRL. 
ENTRIES: 

Logs  should  be  sent  to  Mrs.  Myrtle 
Cunningham  WA6ISY,  1105  East 
Acacia  Ave.,   Ei  Segundo  CA  90245. 

VE/W  CONTEST 

CW 

Starts:  0001  GMT  Saturday, 

Sept  18 

Ends:  0000  GMT  Sunday 

Sept  19 

Phone 

Starts:  0001  GMT  Sunday 

Sept  19 
Ends:  0000  GMT  Monday 
Sept  20 
The  Montreal  Amateur  Radio  Club 
Inc.  invites  all  W/K  and  VE/VO  ama- 
teurs to  participate  in  the  1976  VE/W 
contest   to   be   held  the  weekend  of 
September  18-20. 

Rules  for  the  1976  contest  include 
some  changes  from  last  year,  and 
therefore  should  be  read  carefully  by 
everyone  intending  to  participate. 
These  changes  were  incorporated  at 
the  request  of  many  amateurs  partici- 
pating in  last  year's  contest. 

A  10X  multiplier  is  continued  for 
W/K  participants  in  an  attempt  to 
equate  LLS,  and  Canadian  scores,  thus 
encouraging  more  competition 
between  the  two  areas. 

Stations  should  look  for  each  other 
in  the  "General"  pan  of  the  phone 
and  CW  bands,  and  are  reminded  to 
check  atl  bands  for  openings. 

Log  sheets,  regardless  of  score,  will 
be  of  definite  interest  in  preparing  the 
contest  summary >  It  will  also  be  of 
definite  interest  in  preparing  "soap- 
box" comments,  unusual  occurrences, 
etc, 
ELIGIBILITY: 

The  contest  is  open  to  aU  licensed 
amateurs    located   in  the  ARRL  sec- 
tions listed  on  page  %  of  any  QST. 
CLASSES  OF  ENTRY 

The    contest    is    divided    into   two 
classes;  CW  and  phone.  CW  and  phone 
scores  must  be  logged,  tabulated  and 
submitted  separately. 
TYPES  OF  ENTRY: 

There  are  two  types  of  entry  — 
single  operator  and  multi-operator.  A 
single  operator  station  is  one  manned 
by  an  individual  amateur  who  receives 
no  assistance  from  other  persons  dur- 
ing the  contest,  such  as  log  keeping  or 
spotting  stations. 

Stations  where  two  or  more  ama- 


RESULTS  OF  THE  1976  YLRL,  YL-OM  CONTEST 


Overall  winners: 

YL-CW 

WA5VJW 

21,532.5  points 

YV5CKR 

16,669 

W4VQZ 

13,800 

YL  -  Phone 

W7JYX 

52r345 

W4VOZ 

43,240 

13MWP 

40,128 

Other  High  Scores  were; 
YL-CW 


K1NEI 

10,295 

WA2DIV1K 

7,356.25 

WA3SWU 

350 

WA4EPM 

2,945 

W5QWI 

3.135 

WA6TOD 

6,500 

KSONV 

12,400 

WAOYNC 

11,115 

VE2EDO 

2,565 

OM  -  CW 

W1PEG 

875 

W2RPZ 

672 

AD3RFB 

238 

K4IEX 

800 

K5HRG 

797;S 

W6ZT 

638 

AC7BKK 

300 

W9LNQ 

656.25 

WA0FMD 

747.5 

VE3EMA 

840 

OM-CW 

AC4CHK 

1,500  points 

W5WZQ 

1,365 

W3ARK 

1,282.5 

OM  -  Phone 

AD4JRB 

2,535 

IftDUD 

2,430 

W4CHK 

2,040 

YL  -  Phone 

LU1BAR/W3 

21,538 

W4LYC 

1,770 

WB5LMZ 

6,000 

WA6ISY 

2,450 

KSONV 

18,176 

W9VNG 

24 

WA0YNC 

11/115 

VE7DKC 

2,626 

OM  -  Phone 

W1PEG 

80                        | 

K2LFG 

522.5 

WA3KSQ 

227.5 

W4KFB 

825 

W55GRI 

175 

W7AH2 

165 

W9LNQ 

906,25 

W0GNX 

1,440 

VE2Q0 

61.25 

teurs  operate  a   station,  or  where  3 
single  operator  receives  assistance  in 
operating  the  station,  must  be  placed 
in  the  m  u  It  i- operator  category. 
CONTEST  PERIOD: 

CW  Class  -  All  CW  contacts  must 
be  made  during  the  period  000!  GMT 
Saturday,  September  18  and  0000 
Sunday,  September  19,  Only  18  hours 
total  operating  time  may  be  used 
during  this  period.  Times  on  and  off 
the  air  must  be  shown  in  the  log. 
Minimum  time  off  period  allowed  is 
15  minutes.  Listening  time  must 
count  as  operating  time. 

Phone  Class  —  All  phone  contacts 
must  be  made  during  the  period  0001 
GMT  Sunday,  September  19,  and 
0000  GM  Monday,  September  20. 
Only  18  hours  total  operating  time 
may  be  used  during  this  period.  Times 
on  and  off  the  air  must  be  shown  in 
the  log.  Minimum  time  off  period 
allowed  is  15  minutes.  Listening  time 
must  count  as  operating  time, 
BANDS: 

All  bands  and  modes  for  which  the 
participating  entry  is  licensed  may  be 
used.  A  station  may  be  worked  once 
on  each  band  in  each  contest  classify 
cation.  The  use  of  repeaters  for  con- 
test exchanges  is  not  permitted. 
EXCHANGE: 

W/Ks  will  work  VE/VO  stations 
and  vice  versa,  W/K  to  W/K  and 
VE/VO    to    VE/VO    QSOs    do    not 


apply.  Valid  points  can  be  scored  by 
contacting  stations  not  in  the  contest 
if  complete  exchanges  are  made.  The 
exchange  consists  of  RS  or  RST 
report,  a  consecutive  number  begin- 
ning with  100  for  the  first  CW  contact 
made  at  the  beginning  of  the  contest, 
and  the  number  200  for  the  first  SSB 
contact,  and  the  ARRL  section  for 
W/Ks  and  geographical  areas  listed 
below  for  VE/VOs. 


Newfoundland 

V01 

NFLD 

Labrador 

V02 

LA8 

P.E.I. 

VE1 

PEI 

Nova  Scotia 

VE1 

NS 

New  Brunswick 

VE1 

NB 

Quebec 

VE2 

QUE 

Ontario 

VE3 

ONT 

Manitoba 

VE4 

MAN 

Saskatchewan 

VE5 

SASK 

Alberta 

VE6 

ALTA 

British  Columbia 

VE7 

BC 

Yukon 

VE8 

YUK 

Northwest  Territories 

VE8 

NWT 

Example  CW  exchange  might  be 
"W9XXX  DE  VE4YYY  579-165 
MAN  K";  an  example  SSB  exchange 
might  be  "VE1WWW,  this  is  W7ZZZ. 
Your  report  5  and  9  and  296  Oregon 
go  ahead." 
SCORING: 

Each  completed  contact  is  2  points 
times  the  number  of  sections  worked 
on  each  band,  plus  a  10  times  multi- 
plier for    U.S.   stations  participating. 
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e.g.,  25  contacts  in  10  sections  on  21 
MHz,  10  contacts  in  10  sections  on  14 
MHz,  and  20  contacts  in  10  sections 
on  3.7  Mm  =25+10  f  20  -  55 
contacts  x  2  =  1 10  points  k  (10  +  10  + 
101  30  -  3300  points  for  Canada,  but 
3300  x  10  =  33000  for  U.S.  stations, 
CONTEST  SUBMISSION: 

Log  sheets  and  a  summary  sheet  are 
required  with  every  submission.  The 
summary  page  will  be  submitted  as 
the  first  page  of  each  entry  showing 
number  of  contacts,  multipliers  and 
total  scores.  Any  200  plus  contact 
entries  are  also  required  to  have  check 
sheets  {ARRL.  op  aid  ~6)  for  listing 
or  awards.  A  separate  submission  for 
each  class  (CW  jnd  3SBI  is  manda- 
tory. All  entries  must  be  postmarked 
no  later  than  October  31,  1976,  and 
become  the  property  of  the  contest 
committee. 
OPERATING  AIDS: 

Check  and  summary  sheets  are 
available  from  the  VE/W  Contest 
Committee,  P+0,  Box  2206,  Dorval 
Station  780,  Quebec,  Canada.  Include 
SASE  (legal  size),  IRCs  or  Canadian 
stamps  with  your  request,  Official 
sheets  are  not  necessary  and  reason- 
able facsimiles  are  acceptable.  No 
forms  will  be  sent  unless  sufficient 
postage  accompanies  your  request. 
AWARDS: 

Plaques  will  be  awarded  to  the  high 
scoring  Canadian  and  to  the  high 
scoring  U.S.  entry  for  both  classes, 
CW  and  SSB,  donated  by  the  Montreal 
Amateur  Radio  Club,  A  minimum  of 
25  QSOs  is  required  to  qualify. 
Entrants  operating  under  reciprocal 
licensing  agreements  are  not  eligible 
for  plaques. 

Certificates  will  be  awarded  for  the 
high  scoring  stations  in  each  section 
for  each  class  and  type  of  entry 
providing  at  least  three  entries  in  each 
class  and  type  are  received  from  each 
section, 
DISQUA  UFfCA  TIONS: 

If  the  claimed  score  of  an  entry  is 
reduced  by  2%  or  more,  logs  may  be 
disqualified.  Score  reductions  may  be 
made  for  taking  credit  for  uncon 
firmed  QSOs  and/or  multipliers,  dupli- 
cate contact,  or  other  scoring  dis- 
crepancies. 

The  ruling  of  the  VE/W  contest 
committee  will  be  final  in  all  instances 
of  doubt 

SCANDINAVIAN  ACTIVITY 
CONTEST 
CW 
Starts:  T 500  GMT  Saturday, 
Sept  18 
Ends:  1800  GMT  Sunday. 
Sept  19 
Phone 
Starts:  1500  GMT  Saturday. 
Sept  25 
Ends:  1800  GMT  Sunday, 
Sept  26 
Non-Scandinavian  stations  will  try 
to   work  as  many    Scandinavian  sta- 
tions as  possible,   The  same  station 
may  be  worked  once  on  each  band 
during  the  contest.  Only  CW  CW  and 
phone-phone    QSOs   are   valid.    Valid 
Scandinavian  prefixes  wilt  be:  LA,  JW, 
JX,    OH,    OH0,    OX,    OY.    OZ.   and 


SM/SK/SL  Use  all  amateur  bands,  SO 
to  10  meters,  General  call  will  be  CQ 
SAC  for  non- Scandinavian  stations  or 
CO  TEST  for  Scandinavian  stations, 
CLASSES: 

Stngte  operator,  mufti-operator/ 
single  transmitter,  multi-operator./ 
multi-transmitter.  Club  stations  are  in 
mult  i -operator  class  even  if  operated 
by  a  single  operator.  Mulii- op /multi- 
transmitter  stations  should  use 
separate  series  of  serial  numbers  for 
each  band, 
EXCHANGE: 

RS{T)   and   serial   number  starting 
with  001. 
SCORING: 

Score  1  point  per  completed  QSO, 
Multiplier  is  number  of  Scandinavian 
countries  per  band,  maximum  of  10: 
LA  -  Norway,  OH  -  Finland,  OH0  - 
Market  Reef,  OY  —  Faroe  Islands, 
SM/SK/SL  -  Sweden,  JW  -  Swalbard, 
OH0  -  Aland  Islands,  JX  —  Mayen 
Islands,  OX  —  Greenland,  OZ  —  Den- 
mark. 

Final  score  is  the  sum  of  complete 
QSOs  multiplied  by  the  sum  of  multi- 
pliers. 
AWARDS: 

The  two  highest  scoring  stations  in 
all  operating  classes  on  CW  and  phone 
wilt  receive  the  Contest  Award  in  each 
participating  country  as  well  as  in 
each  participating  USA  call  area. 
Other  certificates  may  be  awarded 
depending  on  the  activity  in  each 
country  or  call  area. 
LOGS/ENTRIES: 

Logs  are  to  be  filled  in  in  the 
following  order:  date  and  time  in 
GMT,  station  worked,  sent  =,  received 
-t  band,  note  new  multiplier-  Separate 
logs  for  each  band  are  not  necessary 
but  a  summary  sheet  showing  totals  of 
each  band  and  final  score  is  required. 
On  summary  sheet  include:  call  sign, 
name,  full  address,  and  operating 
class.  Separate  logs  are  required  for 
CW  and  phone,  Include  any  comments 
on  the  summary  sheet.  Also,  include  a 
signed  statement  that  you  operated 
according  to  all  rules  and  regulations 
and  agree  to  the  final  decision  of  the 
Contest  Committee.  Logs  must  be 
mailed  no  later  than  October  15th  to 
SSA  Contest  Manager  SM0DJZ,  P,0. 
Bok  3036.  S-195  03  Maersta,  SWE 
DEM. 

MARYLAND/DC  QSO  PARTY 
Starts:  2300  GMT  Saturday, 

Sept  18 
Ends:  0100  GMT  Monday, 
Sept  20 
The   10th   QSQ  Party  is  sponsored 
again  by  the  May  dale  ARS.  The  same 
station  may  be  worked  on  each  band 
and  mode  for  QSO  points  as  well  as 
band  multipliers, 
EXCHANGE: 

QSO    number.    RS{T)    and   QTH. 
MD/DC  send  county  (Baltimore  City 
and  Washington  separate).  Others  send 
ARRL  section  or  country. 
FREQUENCIES: 

75  kHz  from  low  end  of  CW  bands 
on  even  hours,  25  kHz  from  top  of 
each  phone  band  on  odd  hours.  Try 
1 0  and  1 5  on  naif  hours. 
SCORtNG: 


Score  2  points  for  each  QSO. 
MD/PC  stations  multiply  QSO  points 
by  number  of  ARRL  sections  and 
countries  on  each  band.  Others 
multiply  QSO  points  by  number  of 
MD  counties  and  independent  cities 
(24  max)  on  each  band. 

AWARDS: 

Certificates  to  top  scorers  in  each 
ARRL  section  and  country  with  100 
points  minimum  on  each  mode,  to  top 
MD  scorers  in  each  county  with  1000 
points  minimum  on  each  mode* 

ENTRIES: 

Use  separate  logs  for  each  band  and 
mode  as  well  as  a  check  sheet  for  each 
band  and  mode  with  over  100  con- 
tacts. Include  a  summary  sheet  show- 
ing scoring,  name  and  address,  and  a 
signed  declaration  that  all  rules  and 
regulations  were  observed.  Send  all 
entries  to  Maydale  ARS,  c/o  C,E, 
Anderson  K3JY2,  14601  Claude 
Lane,  Silver  Spring  MD  20904. 

DELTA  QSO  PARTY 
Starts:  2000  GMT 

Sept  25 

Ends:  0200  GMT 

Sept  27 

All  amateurs  are  invited  to  partici 
pate  in  the  7th  annual  Delta  QSO 
Party  which  is  sponsored  by  the  Delta 
Division  of  the  ARRL.  Contacts  must 
take  place  during  the  contest  period 
with  no  time  or  power  restrictions, 
Any  station  disrupting  a  working 
Delta  Div  traffic  net  or  whose  log 
exhibits  obvious  irregularities  will  be 
disqualified  from  award  consideration. 
General  call  will  be  "CQ  DELTA  QSO 
PARTY"  on  SSB  and  "CO  DELTA" 
or  "CO  TEST"  on  CW. 
EXCHANGE: 

QSO  number,  R5(T),  and  QTH; 
ARRL  section  for  non- Delta,  county 
and  state  for  Delta.  Portables  and 
mobiles  may  be  reworked  on  the  same 
band/mode  if  changing  counties.  Sta- 
tions may  be  worked  once  on  each 
band/mode  otherwise.  Delta  Div 
stations  may  work  other  Delta  Div 
stations. 
FREQUENCIES: 

Novice:  3725.  7125,  21125.  28125. 

SSB;    3990,  7290,   14290,  21390, 
28590. 

CW:    3550.    7050.    14050.   21050, 
28050, 
SCORING: 

Delta  stations  take  number  of  QSOs 
times  number  of  ARRL  sections  (75 
max)  worked  for  final  score.  Outside 
Delta  Div,  take  number  of  QSOs  times 
the  number  of  counties  worked  within 
the  Delta  Div  (316  max}.  DX  stations 
may  be  worked  by  Delta  Div  stations 
but  do  not  count  for  multipliers. 
AWARDS: 

Delta  Achievement  Award  —  All 
amateurs  contacting  5  hams  in  each  of 
the  4  states  comprising  the  Division 
will  receive  this  certificate.  Certifi 
cates  will  be  awarded  to  the  3  highest 
scoring  stations  in  each  state  within 
the  Delta  Div;  4th  and  5th  will  also  be 
given  if  warranted,  Certificates  will  go 
to  the  high  scoring  station  in  each 
ARRL  section  and  country;  2nd  and 
3rd    will    be    given    if    warranted,    A 


plaque  will  be  given  to  the  high 
scoring  station  both  inside  and  outside 
of  the  Division.  Plaques  will  also  be 
awarded  to  the  high  scoring  portable 
and  mobile  stations  operating  within 
the  Delta  Div.  A  portable  or  mobile 
must  be  operating  outside  his  home 
county  to  be  eligible.  The  Lafayette 
ARC  will  sponsor  the  plaques. 
ENTRIES: 

Logs  must  include  date/time,  sta- 
tion worked,  exchange,  band,  mode, 
and  multipliers.  Logs  must  be  post- 
marked no  later  than  October  21 1 
1976  to  be  eligible  for  award  consider- 
ation. Logs  will  be  returned  if  re- 
quested. Send  logs  to  Malcolm  P. 
Keown  K5RU8,  213  Moonmist, 
Vicksburg  MS  39180. 

1976  CALIFORNIA  QSO  PARTY 

Sponsored  by  the  Northern 
California  Contest  Club 

The  1976  California  QSO  Party  will 
begin  at  T800  UTC  {11:00  am  POST  J 
on  Saturday,  October  2,  and  end  at 
2400  UTC  (5:00  pm  POST)  on  Sun- 
day, October  3.  Of  the  thirty  hour 
period,  the  maximum  operating  time 
shall  not  exceed  24  hours.  Times 
on  /off  must  be  clearly  marked  in  the 
tog.  Each  time  off  shall  not  be  less 
than  15  minutes. 
BANDS: 

All  amateur  bands  may  be  used, 
and  stations  may  be  worked  once  on 
phone  and  once  on  CW  on  each  band. 
A  California  station  which  changes 
counties  (i.e.,  a  mobile  or  portable)  is 
considered  to  be  a  new  station  and 
may  be  contacted  again  on  each  band 
and  mode, 

SCORtNG: 

California  stations  will  transmit 
consecutive  QSO  numbers  and 
county.  Non  California  stations  will 
send  consecutive  QSO  numbers  and 
state,  Canadian  province,  or  country. 
California  stations  may  work  each 
other,  but  contacts  between  stations 
outside  of  California  have  no  contest 
value.  Each  complete  QSO  shall  count 
two  points;  no  credit  is  al  Towed  for 
partial  contacts.  The  multiplier  for 
California  stations  shall  be  the  number 
of  different  states  plus  Canadian  call 
districts  tVE/VO  1  -  8r  maximum  of 
8).  California  stations  may  count  the 
state  of  California  as  one  multiplier. 
Also,  DX  may  be  worked  for  QSO 
points,  but  does  not  coum  for  multi 
pliers.  Non-California  stations  will  use 
as  their  multiplier  the  number  of 
different  California  counties  worked 
(58  maximum! .  The  final  score  equals 
total  QSO  points  times  the  multiplier. 

FREQUENCIES; 

CW:  1605,  3560,  7060,  14060, 
21060,28060, 

SS8;  1815,  3895,  7230,  14280, 
21355,28560, 

Novice;  3725,  7125,  21125,  28125. 

Try  10  meters  on  the  hour  and  15 
meters  on  the  half  hour  between  1800 
and  2200  UTC. 

LOGS: 

Log  information  should  include 
dam,    time,    band.    mode,    callsigns 

Continued  on  page  I4Q 
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TRAGEDY  AT  TRENTON 

In  the  early  1930s  a  popular  way 
for  various  organizations,  such  as 
American  Legion  posts,  service  clubs, 
etc.,  to  raise  funds  was  to  sponsor 
so-called  "Air  Meets"  or  "Air  Races" 
at  their  local  airports.  One  of  these 
was  a  two  day  affair  at  Trenton's 
Mercer  Airport  on  October  19th  and 
20th,  1930.  It  carried  the  pre- 
possessing title  of  "All  Eastern  States 
Air  Meet,"  I  was  serving  as  Judge  and 
Starter  in  the  closing  event  of  the 
meet,  a  25  mile  race  over  a  triangular 
closed  course  with  one  pylon  on  the 
airport  field. 

Five  planes  were  lined  up  ready  to 
start  when  Mrs,  Opal  Kunz  landed  and 
asked  to  compete  in  the  race.  I  asked 
the  pilots  of  the  other  five  planes  if 
they  had  any  objection  to  her  last 
minute  entry  and  they  all  agreed  to  let 
her  compete. 

So  I  started  them  off  at  50  second 
intervals  and  went  over  to  the  home 
pylon  to  make  sure  that  no  one  was 
cutting  any  corners  there,  On  the  last 
lap  three  ships  were  bunched  on  their 
approach  to  my  pyfon,  George  Zinn  in 
his  Taper  Wing  Waco  was  low  and  on 
the  inside,  Mrs.  Kunz  a  little  ahead  of 
him  and  on  the  outside,  and  Dick 
Mackie  in  his  Cessna  flying  a  high,  safe 
race  about  150  feet  above  Mrs.  Kunz. 
Just  as  they  got  to  the  pylon,  Mrs, 
Kunz  suddenly  cut  around  directly  in 
front  of  George,  which  forced  him  to 
pull  up  sharply  to  avoid  hitting  the 
Kunz  machine.  Just  at  that  moment, 
however,  Mackie  was  just  above. 
Zinn's  Waco  col  tided  with  the  Cessna 
and  cut  its  whole  tail  off.  Zinn's  Waco 
lost  its  f lying  speed  and  dove  In  about 
100  feet  from  where  I  was  standing. 
Mackie's  Cessna  seemed  to  fly  along 
straight  and  level  for  a  few  seconds, 
hut  when  he  throttled  back  it  went 
straight  in.  Both  were  killed  instantly. 
From  left  to  right  in  the  photo  are  the 
Kunz  plane  that  cut  in  front  of  Zinn, 
the  Cessna  with  its  tail  cut  off,  and 
Zinn's  Waco,  with  pieces  of  the 
Cessna's  tail  over  Zinn's  engine  and,  in 
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pieces,  behind  (photo  by  S.  Dennis 
Welsh),  Pieces  were  also  falling  all 
around  me,  I'll  never  forget  it. 


LUDriMGTON  LINE,  ETC, 

In  early  1931,  the  New  Jersey 
legislature  passed  a  bill  setting  up  a 
State  Aviation  Commission  consisting 
of  a  Director  and  five  Commissioners. 
I  was  one  of  the  five.  This 
Commission  had  jurisdiction  over  at) 
aviation  activities  in  the  State. 
Meetings  were  twice  a  month.  You  got 
a  nice  commission  signed  by  the 
Governor,  a  gold  badge  of  authority, 
and  special  auto  license  plates. 
Actually  there  wasn't  much  for  a 
State  Aviation  Commission  to  do, 
since  the  Aeronautics  Stanch  of  the 
U.S.  Department  of  Commerce 
already  had  jurisdiction  over  most 
aviation  activities,  I  resigned  my 
commission  in  December,  1933,  when 
I  changed  my  official  residence  to 
New  York  State,  Just  wanted  to  lei 
you  know  that  I  carried  a  badge  for  a 
while. 

During  the  spring  and  summer  of 
1931,  Gene  Vidal,  Paul  Collins  and 
Amelia  Ear  hart  were  quite  busy 
getting  the  Ludington  Line  ready  to 
start  operations,  The  idea  was  to 
furnish  a  frequent,  low  fare  service 
between  cities  on  a  highly  traveled 
route  -   in  this  case,  between  New 


York,  Philadelphia  and  Washington. 
The  Ludington  brothers  furnished  the 
bucks  and  the  "know  who,"  Vidal  and 
Collins,  the  "know  how,"  and  Amelia. 
the  visibility.  The  original  officer 
lineup  was  as  follows:  Chairman  of 
the  Board  —  Town  send  Ludington; 
President  Nicholas     Ludington; 

Executive  V.P.  -  Gene  Vidaf;  V.P; 
Operations  -  Paul  Collins;  V.P.  Public 
Relations  —  Amelia  Earhart;  Equip- 
ment —  12  Stinson  10  passenger 
iri  motors. 

Their  "Every  Hour  on  the  Hour" 
service  from  7  am  to  5  pmr  to  and 
from  New  York  and  Washington, 
started  Sept.  1,  1930.  In  the  first  14 
months  of  its  operations,  Ludington 
Lines  carried  some  85.000  passengers; 
in  1931,  it  carried  one  fourth  of  the 
total  passengers  of  all  other  airlines  in 
the  United  States. 

In  the  spring  of  1931,  Nicholas 
Ludington  developed  a  case  of  tuber 
i  ulosis  and  had  to  retire  to  his  house 
in  Santa  Barbara,  California,  for  a  year 
in  bed.  That  left  his  brother, 
Townsend,  who  was  in  very  poor 
hearth,  to  direct  their  investment  in 
the  airline.  So  they  hired  Jim  Eaton 
hom  Pan  American  and  installed  him 
as  President  in  the  fall  of  1931.  Eaton 
then  tapped  me  for  Assistant  to  the 
President  and  General  Traffic  Manager 
of  the  line,  I  was  glad  to  shift  from 
the  airport  to  the  airline. 


The  Stireons  had  seats  for  ten 
passengers  and  a  crew  of  one  —  the 
pilot.  The  only  radio  aboard  was  an 
airway  radio  beacon  receiver.  As  an 
economy  measure,  the  Sanson's 
center  section  20  gallon  tank  was 
filled  with  aviation  gasoline,  which 
was  used  for  take-offs.  After  climbing 
to  about  1000  feet,  the  pilot  switched 
to  the  cheaper  automobile  fuel  in  the 
other  tanks.  This  worked  very  nicely 
during  the  winter  of  1930-31,  but 
along  in  April  we  had  a  day  of 
unseasonably  hot  and  humid  weather 
That  day  Ludington  had  five  forced 
landings  before  they  knew  what  had 
bappend.  No  damage  except  tor  some 
"seized  up"  engines  and  a  few  scared 
passengers.  It  seems  that  they  were  a 
bit  late  in  changing  from  winter  auto 
gas  to  the  summer  type, 

A  more  serious  thing  happened  in 
November;  1931.  In  the  middle  of 
September,  the  line  introduced  a  new 
high  speed  nonstop  service  of  two 
round  trips  a  day  between  Washington 
and  Newark  Airport,  using  a  new 
Lockheed  Orion.  One  of  these 
schedules  departed  Newark  at  4:40 
pm,  and  by  the  time  it  reached 
Central  Airport  fin  mid- November)  it 
was  dark,  On  this  flight,  CapL  Floyd 
Cox  was  on  his  final  approach  over  a 
gotf  course  when  he  "ran  out  of  air" 
and  the  unforgiving  Orion  did  half  a 
turn  of  a  spin  before  hitting  the 
ground,  Four  passengers,  the  pilot  and 
the  Orion  became  statistics.  Townsend 
Ludington  wanted  to  shut  the  airline 
down  the  next  morning.  It  was  the 
only  accident  the  line  had  In  Its  two 
and  a  half  years  of  operation. 

in  March,  1932,  our  airline  head- 
quarters was  moved  from  Philadelphia 
to  the  Washington -Hoover  Airport,  so 
we  rented  an  apartment  out  on  Conn. 
Ave.  By  midsummer,  1932,  the 
"Depression"  was  being  fell  by 
everyone.  More  and  more  people  were 
finding  air  travel ,  or  for  that  matter, 
travel  of  any  kind,  more  than  they 
could  afford.  So  our  passenger 
revenue  declined  somewhat  in  spite  of 
the  many  remedies  we  tried.  Then 
came  the  Presidential  election  of  1932 
when  FDR  swept  the  country  except 
for  Vermont  and  Maine.  As  a  sort  of 
last  resort  we  made  a  good  try  at 
selling  the  Post  Office  Department  on 
putting  mail  on  our  frequent  service, 
All   to  no  avail  So  Nick   Ludington 

Continued  on  page  140 
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Where  were  we  in  the  July  issue, 
you  ask?  Actually,  with  the  July 
column  usually  being  written  in  late 
April  and  our  having  to  be  out  of 
town  at  the  same  time,  we  decided 
that  it  would  be  better  to  take  a 
vacation  tor  a  month  than  to  just 
write  a  piece  to  Till  space.  Between 
New  York  and  Dayton  we  now  have  a 
lot  to  report  and  so,  on  to  that 
wonderful  world  we  love  and  call 
amateur  radio, 

1  am  beginning  to  get  the  impres- 
sion that  I  may  have  opened  another 
can  of  worms;  at  least  that's  the  way 
the  mail  is  running  that  )  am  getting 
about  my  June  "special"  on  total 
voluntary  coordination  (see  June 
1976  p.  3)  and  the  idea  of  both 
offering  and/or  involving  all  VHF/ 
UHF  oriented  amateurs  in  such  a 
program.  There  were  two  specific 
reasons  for  my  writing  that  article, 
plus  a  third  which  while  left  basically 
unstated  is  no  less  important. 

first,  lf  along  with  many  other 
concerned  amateurs,  feel  that  while  it 
would  be  very  nice  for  the  ARRL  to 
officially  recognize  the  work  now 
being  done  by  those  involved  in  re- 
peater coordination;  it  is  not  for  that 
organization  to  now,  after  the 
majority  of  the  work  has  already  been 
accomplished,  come  in  and  tell  the 
amateur  community  that  they  will 
appoint  someone  in  each  area  to  do 
this  work  either  in  concert  with  al- 
ready existing  efforts,  or  by  replacing 


same,  in  my  opinion,  the  reason  that 
the  majority  of  coordination  efforts 
have  been  so  successful  has  been  that 
in  most  cases  the  people  doing  the 
coordinating  work  have  been  asked  to 
take  on  this  job  by  their  peers,  tnetr 
fellow   amateurs.   To   carry   this  one 
step  further,  if  the  League  must  get 
itself  involved  in  this  work,  then  it  has 
a  sincere  obligation  to  all  amateurs, 
both     League     members    and    non- 
members  ahker  to  elect  such  people  in 
a  like  manner  to  the  way  that  League 
Directors  are  elected,  since  any  per- 
sons elected  to  this  type  of  position 
will  hold  a  heck  of  a  tot  of  power  in 
their  hands.  I  for  one  would  want  to 
be  in  a  position  to  cast  my  ballot  and 
help  elect  such  a  person  based  upon 
what   I  know  about  such  a  person's 
qualifications,  rather  than  having  such 
"rammed    down    my   throat/'  Based 
upon  this,  1  must  for  now  continue  to 
oppose    the    concept    of    a    League 
appointed  coordinator  until  such  time 
as    the    ARRL     pub!  really    clarifies 
exactly   how  such   a  person   will  be 
chosen    and    by    whom,    as   well   as 
specifically     spelling    out    what    his 
duties  will  be  in  relation  to  already 
existing  coordinating  bodies.  How  will 
such  a  person  relate  to  already  opera- 
tional coordinating  efforts  and,  most 
important,  should  a  disagreement  arise 
between     an     existing     coordinating 
body     and     a     League    coordinator, 
whose   word   will   be   final?   At   this 
moment,    June    1.    1976,    these   are 
questions  yet  unanswered.  (  sincerely 
hope  that  before  you  read  this,  the 
answers  will  be  in  all  our  hands. 

Secondly,    today's    existing    coor- 
dinating efforts  grew  up  as  a  need  for 


"government  by  crisis/'   FM  and  re- 
peaters grew  up  fast,  almost  too  fast 
in  some  places.  In  a  matter  of  but  a 
year  or  so,  some  cities  found  repeaters 
sitting    on    repeaters,    repeaters    en- 
croaching on  area  simplex  channels, 
and  temper*;  rising.  Order  was  needed 
from  the  chaos  and  out  of  this  need 
was   born   the   repeater   coordinating 
council.  Now  while  councils  are  not 
perfect  entities,  at  least  they  are  repre- 
sentative of  the  views  and  voices  of 
the  majority  of  the  FMers  in  any  given 
administration  area,  Sure,  they  make 
mistakes,    but   because  of   the  very 
nature  that  they  are  entities  of  more 
than    one    individual,   they   are    less 
likely  to  repeat  such  mistakes.  By  and 
large  you  have  to  admit  that  most 
have  done  a  pretty  good  job  in  making 
things    work    well.     Now    with    the 
advent  of  the  multi-mode  VHF  trans- 
ceiver —  you  know,  that  cute  package 
that  lets  you  run  CW,  AM,  FM,  SSB 
plus  other  various  types  of  emissions 
from    but   one    radio    —    there    is   a 
growing  trend  toward  operation  on 
these  other  modes,  especially  SSB  for 
"DXing."   One  of  the  things  that  I 
learned   I   was  right  about  is  that  in 
some  areas,  two  meter  SSB  is  growing 
so  fast  that  local  amateurs  are  making 
efforts    to    set    aside    specific    fre- 
quencies for  such  things  as  DX  calling, 
local   rag  chew  calling,   tune-up,   etc. 
Sound     familiar?    Even    more    inter- 
esting, the  term  being  given  to  these 
frequencies  is  "channels."   If  this  is 
then  to  be  a  sign  of  things  to  come,  do 
we  wait  once   more  until   we  again 
need  "government  by  crisis,"  or  do  we 
act  now  and  offer  the  experience  we 
have  garnered  from  repeater  coordina- 
tion  to    those   expanding   into   new 
facets  of  VHF  communication  to  help 
them  avoid  any  future  crisis?  At  the 
moment,  one  might  rtghtlv  stale  that, 
due  to  the  limited  amount  of  activity 
coupled  with  the  current  high  price  of 


such  equipment,  no  such  need  exists 
But,  many  new  amateurs  are  coming 
soon  into  our  ranks  as  a  result  of  the 
new  ARRL  training  program  (many  I 
suspect  with  eventual  VHF  interest), 
and  as  technology  progresses  and  the 
market    increases,    prices    may  come 
down  on  equipment  such  as  this  (may 
I   cite  the  electronic  calculator,  the 
digital  watch  and  the  under  $100  CS 
radio  as  examples  of  what  advanced 
technology      coupled     with     good 
marketing  practice  have  done  for  con- 
sumer  prices}   and    bring   more  ama- 
teurs to  this  and  other  modes.  I  for 
one   do   not   believe   in   forcing  any 
amateur  to  do  something  contrary  to 
his  or   her  belief.   However,  by   the 
same    token,    1    do    feel   that   if   the 
interest   is   there,  then  these  and  ail 
people  have  a  right  to  have  their  views 
aired.  Therefore,  if  amateurs  involved 
in  other  modes  are  interested  in  in- 
volving themselves  in  some  form  of 
coordinated  band  plan,  to  formulate 
among    themselves    a    plan    for    the 
future  that  will  insure  the  sanctity  of 
all  amateurs,  I  for  one  do  not  feel  that 
they  should  be  relegated  to  the  side- 
lines just  because  they  do  not  own  a 
repeater  (as  you  know,  "repeaters  are 
the   in   thing  these  days")-   Yes,   re- 
peaters are  "in"  right  now,  but  in  10 
years,  what  will  be  "in"  then?  \  for 
one  am  glad  to  see  the  advent  of  the 
multi-mode     transceiver     For     VHF. 
Slowly  but  surely  it  is  taking  a  bit  of 
the  pressure  off  many  very  crowded 
VHF  repeaters  and  at  the  same  time 
adding    diversity    to    the    operating 
habits  of  many  amateurs.  Repeaters 
are  great  funh  true,  but  many  VHFers 
fail  to  realize  that  there  is  s  whole 
world  below  t46  MHz,  and  that  world 
is  an  entity  unto  itself. 

As  I  said,  there  are  three  reasons, 
and  the  third  is  possibly  the  most 
important  of  ail.  If  we  are  to  grow,  we 
must  develop  lines  of  communication 


^^^^m 


Ait  it  takes  to  work  EME  is  a  station  tike  that  of  Bruce  Sternstein  K2RTH  and 
a  tittle  patience. 


Remember  Larry  WA2iNM  who  used  to  write  for  73?  He  is  a  five,  weft,  on  2 
FMe  and  a  champion  Siamese  cat  breeder  these  days. 
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that  extend  far  beyond  the  coverage 
area  of  our  favorite  repeater.  We  must 
learn  to  interact  with  people  whose 
interests  are  different  than  ours  and 
realize  that  while  FM  and  repeaters 
are  nicer  they  are  but  one  facet  of  the 
overall  VHF/UHF  picture.  If  you  have 
never  tried  working  a  distant  station 
on  6  meter  E  or  F2r  you  are  missing 
something,  If  you  have  never  sat  in  a 
round  table  on  two  meter  AM  and 
been  able  to  talk  for  5  or  10  minutes 
without  worrying  about  timers  cutting 
you  off,  then  you  have  bypassed  a 
good  part  of  the  show.  There  are 
people  out  there,  potential  friends  if 
you  want  them.  U  only  takes  tuning 
below  146  MHz  to  find  them. 

Now    to    Southern    California   and 
back    to    that    wonderful    world    of 
amateur  radio.   Have  you  listened  to 
six  meters  down  at  the  low  end  lately? 
Around  this  part  of  the  country,  the 
DX  seems  to  have  started  roiling  in 
like  in  the  old  days.  Most  of  it  is  single 
or  double  hop  E,  but  as  the  season 
progresses  there  should  be  some  F2 
and  that  will  really  make  it  wild.  Most 
of  the  activity  centers  around  the  area 
of  50/1  to  50.2  SSB,  but  there  is  some 
good  stuff  on  AM  as  well  from  around 
50.25  up  to  about  .5  or  .6.  However, 
the  anafogy  of  it  being  like  the  J*oJd 
days"  is  really  not  that  correct.  First, 
the  old  days  for  me  were  the  late  50rs 
and  early  60%  but  3000  miles  to  the 
east.  Therefore,  comparisons  are  a  bit 
hard  to  make  and/or  justify.  1  can  tell 
you  that  with  a  ft  wave  ground  plane 
atop  the  building  I  am  working  a  bit 
of  the  current  DX.  Since  I  no  longer 
have  my  old  Swan  250  nor  the  funds 
to  replace  it,  I  am  stuck  on  medium 
power  AM  and  CW,  For  those  inter 
ested,   the  six   meter  station  here  is 
nothing    more   than    a    Hammarlund 
HQ110A    with   an    Ameco    Nuvrstor 
preamp    ahead   of   it    and    a   choice 
between  an  AM  EGO  TX  62  or  Knight 
T-150   transmitter,    dependent    upon 
whether  I  am  working  the  station  AM 
or  CW.   General   band  monitoring  is 
done  with  an  old  Gortset  Comm  J  I.  Of 
note  is  the  fact  that  most  AM  users 
here  in  Southern  California  are  omni- 
directional   and    vertically    polarized, 
while  SSB  and  CW  are  horizontal.  FM 
is   vertical,   with   the  output   of    the 
WA6UJS  repeater,  52.525,  being  the 
locai  FM  calling  channel*  Activity  here 
on  6  seems  to  be  on  the  rise  on  ail 
modes    other    than    CW.    with    the 
majority  of  CW  that  I  hear  being  of 
the  MCW  variety  for  code  practice, 

When  you  reach  a  point  of  "re- 
peater media  overload'*  or  more 
plainly  said,  the  sound  of  another 
squelch  tale  or  reset  beep  will  drive 
you  up  a  wall,  six  is  a  real  nice  place 
to  escape  to  and  fat  el  y  it  seems  that 
more  and  more  people  are  dusting  off 
their  old  communfcators  and  §9ers  to 
join  the  fun.  The  local  people  I  run 
into  on  six  are  just  great ,  and  the  best 
part  is  that  you  cannot  time  out  a 
simplex  QSO.  After  having  been 
wrapped  up  in  repeaters  and  FM  only 
for  a  good  number  of  years,  getting 
back  on  six  and  back  to  basics  is  a  real 
treat,  DonJt  believe  me;  try  it  yourself 
and  see. 


Last  month  we  mentioned  that  we 
would  be  heading  to  New  York  and 
then  on  to  Dayton  for  the  Hamven- 
tion  and  the  festivities  there.  Next 
month  we  will  tell  you  about  our 
impression  of  the  Hamvention,  but  for 
now  Jet's  all  get  on  board  that  red  and 
white  TWA  707  and  go  east  to  the 
megalopolis  of  New  York.  The  flight 
itself  must  have  been  good.  I  am 
assuming  this  since  I  literally  slept 
Irom  Los  Angeles  to  NYC.  Sharon 
told  me  that  around  3  am  (we  flew 
the  red-eye  J  we  hit  a  bit  of  turbu 
fence,  but  I  managed  to  steep  right 
through  it.  I  awoke  to  the  sight  of  the 
sun  coming  up  over  the  Atlantic  and 
quickly  recorded  this  event  on  super  8 
movie  Him.  We  ate  a  quick  breakfast 
and  then  landed  ai  good  old  JFK 
International,  Right  on  the  numbers 
for  you  fellow  pilot  types. 

Sharon's  morn  and  dad  were  There 
to  meet  us  and  after  the  customary 
welcomes  and  obtaining  our  baggage 
(very  quickly  —  one  of  the  advantages 
of  night  flying  on  a  medium-sized 
aircraft},  we  exited  the  terminal  to  be 
greeted  by  a  blast  of  78  degree  hot 
sticky  air  and  the  sound  of  two  taxi 
drivers  arguing  about  who  was  first  in 
line  to  pick  up  a  fare.  Ah  .  .  .  yes,  we 
were  in  New  York!  6:30  am. 

The  thing  that  I  wondered  about 
most  was  how  well  was  the  right  side 
up  split  split  repeater  plan  that  they 
follow  working  in  comparison  to  the 
inverted  plan  that  we  here  in  Southern 
California  use.  I  unpacked  my  stock 
FMH  that  I  had  equipped  with 
crystals  for  ,25/ Mb  (WR2ADM)  and 
,13/.  73  1WR2AAA)  to  see  what  I 
could  hear  and  to  see  who  was 
around,  ll  was  now  about  11  am 
Sunday  morning.  There  was  a  QSO  on 
ADM  and  I  recognized  the  voices  and 
callsigns,  so  I  tried  to  break,  No  luck. 
I  figured  that  the  transmit  rock  was 
probably  off  frequency  since  1  did  not 
have  the  time  to  net  any  crystals 
before  the  trip,  I  flipped  over  to  AAA, 
but  heard  nothing.  Oh  well,  will  have 
to  run  into  Brooklyn  and  use  iNM's 
counter  later.  On  .52  simplex  (in  NYC 
simplex  is  called  ' 'direct"}  I  managed 
to  get  a  QSO  going  with  one  of  the 
locals;  we  compared  notes  about  two 
meter  activity  for  about  an  hour  with 
a  number  of  other  stations  breaking  in 
and  out  of  the  QSO  during  that  time. 
Soon  the  friends  and  relatives  started 
to  arrive,  including  our  6  month  old 
new  nephew,  Scoti,  along  with  his 
parents  {Sharon's  sister  and  brother- 
in-law),  and  this  signaled  an  end  to  my 
hamming  for  the  day.  It  was  party 
time  and  besides,  meeting  little  Scon 
was  the  prime  reason  for  the  trip. 
Away  with  the  HT  and  our  with  the 
cameras. 

Around  four  the  next  afternoon, 
after  visiting  my  dad  and  making  his 
Zenith  color  TV  have  color  again,  I 
stopped  over  to  see  Larry  Levy 
WA2INM.  You  may  remember  Larry 
as  he  was  one  of  7J%  first  technical 
writers  in  the  GG's.  After  a  cold  one  to 
wash  away  the  IVew  York  Crty  air 
pollution,  which  in  my  mind  is  far 
worse  smelling  than  what  LA  is  famed 
for,    we  adjourned   to   his   basement 


A  sign  of  things  to  come?  /COM  West  representative  shows  new  /O2022m  SSB 
portable  Bt  SAROC  *7B.  hit  the  thing  that  may  replace  today's  FM  hand-held? 
Who  knows? 


workshop  to  count  Hz's,  Hmmmmm 
. . ,  what's  this?  Seems  as  if  both  my 
.13  and  .25  transmit  crystals  were 
stone  dead.  A  few  more  tests  showed 
that  my  .73  receive  had  met  the  same 
premature  fate.  Since  FMH  rocks  are  a 
scarce  commodity  in  NYC,  Larry  gra- 
ciously offered  to  loan  me  his  TR-22. 
Again,  this  was  a  stock  unmodified 
TR-22  purchased  in  1971.  I  stress  the 
point  unmodified  since  such  a  radio 
will  perform  without  any  problem  in 
and  around  LA  under  the  inverted 
split  plan.  To  say  that  the  early 
TR-22s  were  somewhat  broad  in  the 
selectivity  department,  especially  by 
today's  standards,  would  be  a  fair 
assumption.  This  radio  was  equipped 
with  four  repeater  pairs  plus  .52  and 
.94  simplex  and  was  set  up  In  my 
father-in  law's  Chrysler  using  a  bor 
rowed  %  wave  gutter  clip  supplied  by 
"Uncle  Lou"  K2VMR. 

No  problem  on  .257,85,  We  were 
staying  with  Sharon's  mom  and  dad  in 
Valtey  Stream  and  were  but  a  stone's 
throw  from  the  location  of  WR6ADM, 
The  welcome  we  were  given  on  that 
repeater  was  the  warmest  we  found 
anywhere  on  our  trip.  ADM  is  spon- 
sored by  Ll  MARC,  the  Long  Island 
Mobile  Amateur  Radio  Club,  and 
being  with  LIMARC  peop/e  Is  to  me 
very  much  like  being  home  on 
WR6ABB  with  PARC  people.  In  fact, 
while  it  has  received  no  publicity  to 
date,  last  January  LIMARC  and  PARC 
became  sister  clubs  on  an  informal 
basis  as  a  gesture  of  goodwill  between 
amateurs  separated  by  the  miles  as 
part  of  our  nation's  bicentennial  cele- 
bration, In  fact,  I  believe  this  is 
probably     the    first     formal     public 


announcement  of  this  happening.  The 
two  dubs  call  it  "Hands  Across  A 
Nation  in  *76";  however,  I  was  asked 
while  tn  NYC  to  bring  word  back  to 
PARC  that  LIMARC  would  like  to 
make  this  informal  tie  permanent  I 
suspect  it  will  be. 

Slipping  over  to  .28A88,  I  accessed 
the  Staten  Island  repeater  and  ran 
smack  dab  into  a  long  time  friend  of 
mine  Andy  Feldman  WB2FXN.  My, 
how  time  flies;  the  last  time  1  had 
spoken  with  Andy  was  just  after  he 
and  Eileen  had  gotten  married.  Now 
they  have  a  kid  of  their  own  and  have 
moved  to  a  new  QTH  over  in  Jersey,  \ 
listened  for  a  white  after  signing  with 
Andy  and  noted  that  something  on  an 
adjacent  channel  was  being  heard  by 
the  TR  22*  Never  did  identify  it 
though,  On  .13/. 73  1  found  the  worst 
adjacent  channel  problem  rioted.  A 
repeater  in  Selden,  Long  Island  15 
kHz  away  was  giving  AAA  a  good  run 
for  its  capture  money.  AAA,  the  old 
WA2SUR  system,  is  located  in  lower 
Manhattan  and  previously  I  had  never 
heard  any  problem  using  my  own 
TR-22,  which  had  come  from  the 
same  lot  number  as  Larry's.  The 
people  on  that  Selden  repeater  seemed 
to  be  such  a  nice  bunch  that  I  really 
wished  I  had  some  rocks  or  ^synthe- 
sized radio  with  me  so  that  I  could 
have  met  them.  Think  I  really  missed 
something  good.  I  was  not  able  to 
either  access  or  hear  the  Greenbrook, 
New  Jersey  repeater  on  .347.94, 
though  m  the  past  I  had  been  able  to 
at  feast  hear  it  in  VaJley  Stream,  Later 
I  was  told  that  it  had  gone  "PL"  and 
activity  on  It  was  low  This  report  was 
never  confirmed.  I  did,  howeverr  hear 
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some   .94  simple*  activity  both  on 

Long  Island  and  while  mobile  in 
Brooklyn;  I  had  a  number  of  good 
QSOs  with  some  old  friends,  t  do 
think  in  retrospect  that  the  WA6 
catlsign  and  the  10  codes  that  \  have 
become  used  to  using  out  here  did 
shake  up  a  number  of  people. 

Anyhow,  if  I  were  to  judge  solely 
by  what  J  heard  on  .73  with  a  five 
year  old  radio,  I  would  not  be  making 
a  really  fair  analysis.  I  can  tell  you 
that  the  stock  TR-22  that  I  have  here 
now  (that  was  also  purchased  in  or 
around  1971)  works  flawlessly  in  LA 
using  the  inverted  split-split  plan 
However,  I  would  realiy  like  someday 
to  see  someone  cake  a  good  synthe 
sized  "amateur  type"  popular  radio 
such  as  the  Icom  230,  or  the  KDK,  or 
a  Clegg  FMOX.  and  channel  by 
channel  evaluate  both  the  right  side 
up  and  the  inverted  split-split  plans.  It 
would  require  an  amateur  who 
happens  to  own  such  a  radio  with 
both  a  Fat  wallet  to  cover  expenses 
and  about  a  three  week  vacation.  If  I 
had  the  bread.  I  probably  would  make 
the  time,  but  alas,  in  my  present 
financial  situation  that  cannot  be.  In 
tea  tit  y  though,  such  a  comparison 
done  in  the  major  high  activity  areas 
such  as  NYC  and  LA  where  split-split 
systems  exist  is  the  only  way  we  will 
ever  know  which  method  is  best.  I  can 
teM  you  what  I  found,  and  I  can  tell 
you  of  the  success  we  have  had  out 
here  with  the  inverted  splits,  but  until 
the  time  that  such  a  channel  by 
channel  comparison  is  actually  made, 
and  made  from  a  user  standpoint  with 
a  fairly  modern  day  user  type  radio,  it 
is  unfair  to  make  any  final  decisions 
or  recommendations.  Any  takers  out 


there  for  such  a  project?  1  guarantee 
to  publish  the  results*  Perhaps  this  is 
another  good  reason  for  the  establish 
mem  of  a  national  coordinating 
council  that  is  technologically  and 
financially  able  to  undertake  such  a 
research  project. 

Two  of  the  people  that  we  were 
happiest  to  see  were  Lou  Belsky 
K2VMR  and  Ns  lovely  wife  Linda.  It 
was  Lou's  guidance  as  trustee  of  my 
old  WA2ZWP,  now  WR2ACV.  re- 
peater that  brought  it  back  to  life  and 
built  It  into  one  of  the  most  popular 
and  populous  open  systems  in  New 
York.  J  discussed  doing  an  article  with 
him  about  our  cross  country  trip  in 
1970  just  at  the  time  that  repeaters 
were  starting  to  take  hold  but  six 
meter  SSB  was  still  king.  From  that 
discussion  came  the  idea  for  a  two  or 
Three  part  article  you  will  be  seeing  in 
the  near  future  titled  JLou,  Bugsy  and 
Me"  or  "Can  a  VW  Bug  Really  Go 
3000  Miles  Between  Gas  Stops?"  Any 
how,  being  able  to  spend  time  with 
Lou  and  Lin  were  very  happy 
moments  lor  Sharon  and  myself.  Cur- 
rently, Lou's  btg  amateur  radio  pro 
ject  is  putting  together  the  Amateur 
Radio  Communication  Effort  for  the 
annual  NYC  Salute  to  Israel  Parade  up 
I  ilth  Avenue  in  June  —  quite  a 
monumental  task  in  itself. 

We  also  got  our  first  exposure  to 
the  art  of  EME  or  moonbounce  com 
mu meat  ion  thanks  to  Bruce  Sternstein 
K2RTH.  Bruce  just  happens  to  live 
directly  across  the  street  from  Lou 
and*  Lin  in  Franklin  Square.  LI,  and 
his  antenna  array  is  a  bit  hard  to  mist, 
We  meandered  across  the  street  to 
Bruce's  place  and  found  out  first  hand 
what    EME    is   all   about    and    were 


thoroughly  impressed.  As  soon  as  I 
have  my  own  home,  that's  an  an  form 
I  personally  want  to  involve  myself  in. 
EME  is  not  just  another  way  to  use 
amateur  radio;  the  skill  required  to  be 
really  successful  at  it  places  EME  in 
the  art  form  class. 

We  had  a  chance  to  talk  with  Abe 
Schwartz  WB2PQR  about  a  project 
that  he  is  working  toward:  a  user 
programmable  repeater  using  a  micro- 
processor. The  idea  is  to  program 
specific  needs  of  a  given  user  into  the 
microprocessor,  assign  each  user  a 
specific  identity  code  and  have  the 
user  punch  up  his  code  to  have  his 
specific  needs  performed  automata 
catty.  With  the  amount  of  information 
that  can  be  stored  and  recalled  at  will, 
it  would  be  possible  to  perform  tasks 
such  as  transferring  the  system  to  a 
directional  antenna  that  would  auto- 
matically adjust  to  a  predetermined 
direction,  store  telephone  numbers  for 
autopatch  service,  and  a  myriad  of 
other  things.  While  strictly  in  the 
planning  stage  right  now,  Abe  hopes 
to  make  the  thing  a  reality  in  the  not 
too  distant  future,  and  I  got  him  to 
agree  to  drop  me  a  line  from  time  to 
time  and  keep  me  informed  of  his 
progress.  The  concept,  if  feasible, 
really  interests  me  and  I  suspect  it 
might  interest  you  as  well. 

Southland  Hams  Win  One:  California 
Decides  Not  To  Raise  Cost  of  Ham 
Plates 

Sometimes  a  letter  writing  cam 
paign  coupled  with  the  proper  form  of 
education  can  win  out,  as  was  shown 
recently  in  the  state  of  California.  For 
many  years  only  a  nominal  $3  fee  was 
necessary  in  addition  to  the  normal 


license  plate  fee  to  obtain  amateur 
radio  catlsign  plates.  Then  recently  a 
re-evaluatton  was  undertaken  by  the 
state  thai  would  have  meant  a  red  as  si 
fication  of  amateur  callsign  plates  to 
the  status  of  what  is  termed  "vanity 
plates,"  i.e.,  personalized  license 
plates  of  one  form  or  another.  This 
would  have  meant  a  significant  in 
crease  in  both  the  cost  of  initially 
obtaining  such  plates  and  in  the  cost 
of  yearly  renewal. 

Rather  than  "flying  off  the 
handle/'  amateurs  in  California 
initiated  a  letter  writing  campaign 
specifically  aimed  at  educating  the 
state  legislature  as  to  the  important 
part  that  the  state's  amateur  radio 
community  plays  in  regard  to  both 
pubiic  service  and  as  a  ready  source  of 
trained  volunteer  communications 
personnel  in  case  of  disaster.  It  was 
pointed  out  that  rather  than  being 
simply  a  sign  of  one's  vanity,  the 
amateur  call  sign  appearing  on  a  license 
plate  is  an  easily  identifiable  method 
of  determining  who  the  aforemen- 
tioned emergency  communicators  are 
should  ever  the  need  arise. 

As  a  result  of  this  effort,  the 
Honorable  Michael  Wornum,  Assem- 
blyman  from  the  Ninth  Assembly 
District  and  Chairman  of  the  Com- 
mittee reviewing  the  standards  for 
issuance  of  automobile  license  plates, 
has  amended  this  bill  (California 
Assembly  Bill  4271}  so  as  to  exclude 
amateur  radio  callsign  plates  from  any 
increased  feeSn  We  at  73  feel  thai  he 
deserves  a  thank  you  for  his  action  on 
behalf  of  the  California  amateur  radio 
community.  It  is  apparent  that  Assem- 
blyman Wornum  is  a  public  servant 
who  listens  to  his  constituency. 


U2W  Products 


LOW  COST  GRAPHICS 
TERMINAL  KIT 

Southwest  Technical**  GT-61 
Graphics  Terminal  kit  is  a  low  cost 
graphics  unit  designed  for  hobbyists 
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or  budget  minded  commercial  applica- 
tions, The  9%"  x  13"  PC  board 
contains  all  the  electronics  necessary 
to  display  nn  array  of  cells  64  wide  by 
96  high  on  a  standard  video  monitor 
or  modified  television  set.  The 
graphics  terminal  contains  its  own 
6144  bit  static  memory  and  thus  may 
be  driven  by  any  computer  system 
having  a  TTL  compatible  8  bit  parallel 
interface,  The  unit  is  available  in  kit 
form  only  and  is  sold  less  power 
supply,  chassis,  and  monitor  for 
$98,50  postpaid  in  the  US.  Delivery  is 
30  days.  Southwest  Technical 
Products  Corporation,  219  W,  Rhap- 
sody, San  Antonio  TX  7B216,  (512) 
34*0241. 

B&K  PRECISION  INTRODUCES 

NEW  LOW  COST 

2%  DIGIT  MULTIMETER 

The  Model  283,  a  new  3V*  digit 
multimeter  priced  at  $170,  has  been 
announced  by  B&K  PRECISION, 
Dynascan  Corporation, 

The  Model  283  uses  high  intensity, 
high  reliability  LED  displays,  0.41" 
high,  that  can  be  easily  read  in 
brightly  lit  rooms  at  a  distance  of  at 
least  six  feet,  according  to  the  manu- 
facturers. It  measures  dc  volts,  ac 
volts,  dc  current,  ac  current  and  resis- 
tance, A  special  low  voltage  circuit 
permits  measuring  resistance  of  tran 
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si  st  o  r-sh  u  n  ted  resi  sto  r& 

The  Model  283  has  100%  overrange 
capability  on  four  ranges,  so  that  one 
can  read  to  199.9  on  a  scale  that  is 
normal  I  y  set  for  100,0  maximum. 
Out-of-range  is  indicated  by  a  flashing 
digit  and  three  zeros.  All  readings  have 
an  automatically  positioned  decimal 
point. 

There  are  4  rfc  voltage  ranges,  with 
^0.5%  accuracy  on  the  1,000,  10.00 
and  100.0  ranges  and  ±1.0%  on  the 
1000    V    range.    Polarity    change    is 


automatic.  Four  ac  voltage  ranges 
have  +10%  accuracy  on  1*000,  10.00 
and  1000.0  ranges  and  1.5%  accuracy 
on  the  1000  V  range.  There  are  four 
ac  current  and  four  dc  current  ranges 
|-0.100€,  10.00,  TOGO  mA)  with  tte 
similar  accuracies.  The  six  resistance 
ranges,  100  Ohms,  Ik,  10k,  100k. 
1000k ,  and  10  megohms,  have  4-1% 
accuracy,  except  top  range,  which  is 
t2%.  Input  impedance  is  10  megohms 
on  all  voltage  ranges. 

Overload  protection  is  provided,  up 
to  1000  V  on  the  Ohms,  1500  V  on 


the  voltage  ranges,  and  3  A  on  current 
shunts. 

An  optional  battery  pack  provides 
8  hours  operation  on  an  overnight 
charging.  Batteries  also  charge  when 
the  Model  283  is  used  on  a  1 !  0  V  ac 
line. 

The  B&K  PRECISION  multimeter 
weighs  3  pounds  and  measures  only  9 
x  7  x  3.6  inches.  With  battery  pack, 
its  weight  is  6  pounds.  The  Model  233 
and  accessories  are  available  from 
B&K-PREClSrON  distributors. 


For  additional  information,  contact 
Myron      Bond,      B&K-PRECISIGN, 
Dynascan  Corporation,  6460  W.  Cort 
land,      Chicago      IL      60625, 
(312)  88^9037. 

NEW  THRUST  BEARING 

Unarco  Rohn,  Division  of  Unarco 
Industries,  Inc,  Peoria,  Illinois,  has 
just  introduced  a  new  thrust  bearing 
ITS -3 J  for  mounting  antennas  that  is 
superior  to  anything  on  the  market 
today.  It  is  of  heat  treated  cast 
aluminum,  for  extra  strength.  The 
bearing  incorporates  30  stainless  steel 
bait  bearings  in  a  race  that  is  protected 
from  the  elements,  permitting  freer 
movement  at  all  times.  Three  lock 
nuts  fasten  the  antenna  mast  securely 
in  position.  This  relieves  the  weighi  of 
the  antenna  on  the  rotor;  and  at  the 
same  time  allows  an  exceptionally  free 
turning  movement. 

Unarco -Rohn  is  one  of  the 
country's  leading  integrated  tower 
manufacturers.  Services  include  tower 
manufacturing,  engineering,  fabri- 
cation, in-house  galvanizing,  site 
construction  and  supervision. 

LOW  COST  ALPHANUMERIC 
PRINTER  KIT 

Southwest  Tech  meal's  PR-40 
Alphanumeric  Printer  Kit  is  a  5X7  dot 
matrix  impact  printer  similar  in 
operation  to  the  well  known  Cer> 
tronrcs  printers.  It  prints  the  64 
character  upper  case  ASCI)  set  with 
40  characters/ fine  at  a  print  rate  of  75 
lines/minute  on  standard  3-7/8"  wide 
rolls  of  adding  machine  paper.  One 
complete  line  is  printed  at  a  time  from 
an  internal  forty  character  line  buffer 
memory.  Printing  takes  place  either 
on  the  receipt  of  a  carriage  return  or 
automatically  whenever  the  line 
buffer  memory  is  filled. 

The  printer  is  available  in  kit  form 
only  and  includes  the  assembled  print 
mechanism,  chassis,  circuit  boards, 
components,  120/240  V  ac  -  50/60 
Hz  power  supply,  assembly  instruc 
tions,  one  ribbon  and  one  roll  of 
paper.  It  sells  for  $250.00  ppd;  in  the 
US  and  delivery  is  30  days. 
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Wayne  Green  W2NSD/1 


Balloon 


Captain  Crunch  gets  ready  to  unwrap  his  balloon.  It's  in  a  long 
thin  bag  for  protection.  At  the  left  Is  the  gondola,  which 
breaks  down  to  two  parts  for  hauling  around  . ,  ,  the 
gasoline-powered  fan  for  starting  the  balloon  .  .  .  and  a  spare 
propane  tank,  in  the  background,  the  second  balloon  for  the 
First  Ham  Radio  Two  Meter  FM  Two-Way  Balloon  Contact  is 
being  assembled.  This  is  the  balloon  in  which  Wayne  will  go 
up,  manned  by  John  MickeL 


to 
Balloon! 


--another  73  first 


Ed  Doll  W4KLM  helps  Will  Thrasher  W4SAC  (Captain  Crunch) 
with  the  bailoont  while  BittOtting  and  Walt  Farley  K4QE  pull 
the  sleeve  off  the  balloon. 


Laura  Thrasher  (ex-KN3DHf)  fastens 
gondola  while  K4QE  holds  balloon. 


wires  from  balloon  to 


Early  on  the  morning  of 
May  18th,  two  giant 
balloons  rose  from  the  out* 
skirts  of  Homestead,  Florida, 
lifting  two  radio  amateurs 
into  the  skies  so  that  they 
could  establish  a  new  first .  „ . 
aerostat  mobile  amateur  to 
aerostat  mobile  amateur  two- 
way  communication. 

It  all  started  a  few  weeks 
earlier  when  a  letter  from  Will 
Thrasher  W4SAC  (Captain 
Crunch)  arrived  at  the  75  HQ 
in     Peterborough    suggesting 


the  possibility  of  a  new  first 
for  amateur  radio  , ,  „  com- 
munications between  bal- 
loons. Why  not!  I  called 
Crunch  and  asked  when  I 
should  be  down  for  the  event 
. . .  cameras  and  courage  in 


On  the  evening  of  the  1 7  th 
Sherry  Smythe  and  I  headed 
for  Miami,  armed  with 
cameras,  lenses,  HTs,  and  a 
CB  rig  for  the  rented  car.  The 
CB  rig  helped  us  to  keep 
track  of  traffic  on  the  hour 
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Wayne  holds  balloon  envelope  while  Will  puffs  off  the  sleeve. 


Balloon  envelope  Is  spread  out  and  ready  to  be  inflated. 


drive  to  Homestead  . .  .  and 
to  find  the  motel  when  we 
got  there. 

We  all  assembled  at 
Captain  Crunch's  home  the 
next  morning  a  little  after 
6:00  am.  Present  were  Will's 
wife  Laura  (KN3DHI),  the 
First  licensed  lady  balloonist 
in  Florida  ,  .  ,  Walt  Farley 
K4QE  ...  Ed  Doll  W4KLM 
(retired  from  AT&T)  . . . 
Captain  Crunch  (the  second 
licensed  balloonist  in  Florida) 
*»,  John  Mickel,  a  Florida 
smokey  with  a  CB  handle  of 
Officer  Friendly  and  a  car 
license  of  FUZZ.  John  was 
taught  ballooning  by  Will  . , . 
and  he,  in  turn,  taught  Laura. 
John's  chase  car  driver  was 
Nancy  Fortier,  a  Delta  Air- 
fines  stewardess,  who  is  work- 
ing on  her  balloon  license. 
Bill  Otting,  Will's  main- 
tenance  man,  also  helped  get 
the  balloons  ready. 


The  balloons  were  packed 
In  very  large  hassock -type 
bags.  Once  out  or  the  bag  and 
stretched  out  on  the  grass, 
they  were  amazingly  big  . . . 
about  70  feet  long.  It  took 
three  people  to  pull  the  pro- 
tective  sheath  off  the  multi- 
colored nylon  material.  The 
gondolas  were  quickly 
assembled,  despite  the  multi- 
tudes of  gnats,  which  were 
almost  thick  enough  to  drive 
off  the  mosquitos . , .  but  not 
quite.  The  two  propane  tanks 
were  put  into  each  gondola 
and  strapped  into  place,  with 
a  pipe   going  to  the  burner 

located  just  below  the  open 
bottom  of  the  envelope, 

A  gasoline-powered  fan 
was  set  up  to  blow  air  into 
the     envelopes     and     they 

quickly  billowed  out , , .  with 
the  help  of  my  running 
around  inside  one  pushing  the 
material  out  to  catch  the  air. 


A  small  gasoline  engine-powered  fan  is  used  to  start  inflation 
of  the  balloon. 


How  the  balloon  looks  from  inside  . .  .  W4SA  C  on  the  right, 
K4QE  on  the  left 


Once  the  envelope  was  fairly 
full  of  air  from  the  fan,  the 
propane  flames  were  turned 
on  and  shot  into  the  en- 
velope. With  this  the  balloon 
soon  righted  itself  and  had  to 
be  held  down,  while  we 
waited  for  the  second  balloon 

to  be  blown  up  and  heated. 
Soon  we  were  ready  to  go. 
I  stopped  taking  pictures  of 
the  preparations,  gave  one  HT 
to  Sherry  for  Will  to  use  .  ,  * 
she  was  going  up  with  him 
.  . ,  gave  one  to  W4KLM  to 
coordinate  the  ground 
support  (they  had  to  follow 
us  as  we  floated  along  so  they 
could  bring  the  balloon  back 
after  it  landed).  Sherry  also 
had  a  camera.  John  had  his 
balloon  about  ready  to  take 
off  so  I  hopped  aboard, 
camera  in  one  hand,  lenses  in 
my  pockets,  HT  in  the  other 


hand,  and  trying  to  hold  onto 
the  gondola  with  an  elbow  as 
John  turned  on  the  propane. 
The  air  in  the  balloon  has  to 
be  about  100°  hotter  than 
outside  to  get  enough  lift.  It's 
a  little  scary  with  the  flames 
shooting  five  or  six  feet  up 
into  the  nylon  balloon, 
roaring  so  you  can't  talk. 

We  lifted  off  at  7:22  am, 
just  as  smooth  as  you  could 
ask-  John  said  not  to  worry 
about     the    trees    we    were 

dragging  through  ...  so  I 
didn't  ...  it  was  fust  the  top 
branches  anyway.  Soon  we 
were  several  hundred  feet  up, 
with  Crunch's  balloon  just  a 
short  way  behind  us.  We'd  go 
up  and  up  . , ,  then  start  to 
settle  back  down  again.  As  we 
came  down  John  would  give  a 
blast  of  the  propane  and  we'd 
slow  down  , ,  .  then  go  back 
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Once  the  envelope  is  inflated,  the  air  has  to  be  heated.  On  the 
left  is  Nancy  Forties  who  did  the  chase  car  routine  for 
Wayne's  balloon. 


up  again  . . ,  bobbing  across 
the  landscape. 

We  soon  had  our  two-way 
amateur  radio  contact  in  the 
bag  ...  146,52  MHz  FM  .  ., 


and  two-way  with  the  ground 
to  boot.  Once  that  was  done, 
I  switched  to  some  of  the 
nearby  repeaters  and  made  a 
few  contacts  via  them  as  a 


As  the  air  heats  upi  the  balloon  rises  . .  •  here  is  John  Michel 
(Officer  Friendly  on  CB)  getting  just  the  right  amount  of  hot 
air  into  the  balloon  to  keep  it  upright  yet  not  have  it  take  off 
before  everyone  is  ready. 


bonus. 

On  one  of  the  descents  we 

came  down  toward  a  Held 
where  a  bunch  of  women 
were  picking  okra.  We  yelled 
hello  to  them  and  arranged  to 
come  down  close  enough  so 
that  they  could  throw  up  an 
okra  to  us.  It  was  a  fairly 
open  field  with  a  road  leading 
into  it,  so  Crunch  decided  to 
end  his  flight  there.  He 
touched  down  gently  and 
that  was  that.  John  and  I 
went  on  a  few  miles  further, 
with  Nancy  following  in  the 
FUZZ  car.  We  eventually 
spotted  a  nice  clear  field 
ahead  and  plopped  quietly 
into  the  middle  of  an  exercise 
ring  for  horses, 

Once  down  you  have  to 
collapse  the  envelope  as 
quickly  as  you  can  so  it  won't 
be  caught  in  a  sudden  breeze 


and  drag  you.  We  took  our 
time  . . ,  gave  the  balloon  a 
little  blast  to  make  it  lighter 
and  walked  it  a  couple 
hundred  feet  over  to  the  road 
to  deflate  it  there.  You  pull  a 
ring  and  that  opens  up  the 
whole  top  of  the  balloon, 
letting  the  hot  air  out. 

The  only  damage  done  was 
when  a  propane  bottle  was 
dropped  on  the  instrument 
panel  as  the  gondola  was 
being  packed  for  return 
home.  The  instruments  are  an 
altimeter,  a  rate  of  climb  indi- 
cator, a  temperature  gauge, 
and  a  watch.  The 
thermometer  got  it  good 
from  the  propane  tank  and 
needed  at  least  a  new  cover. 

Back  at  Crunch's  home  we 
played  a  tape  of  the 
morning's     events    and    ate 

doughnuts.  Laura  has  a  fan- 


^^ 


The  W4SAC  balloon  about  ready  to  take  off,  with  73  staffer 
and  Marketing  Manager  Sherry  Smythe  just  getting  into  the 
gondola. 


Here's  the  W4SAC home  and  the  second  balloon  about  to  take 
off  for  the  historic  ham  QSO. 
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We're  both  airborne  and  the  contact  is  made  .  ..  W4SAC 
aerostat  mobile  four  with  W2NSD  aerostat  mobile  four  ,  .  , 
roger  over  and  out. 


The  two  balloons  rise  and  fall  with  the  air  currents  and 
propane  heating  flames,  making  their  way  across  southern 
Florida,  Will  Wayne  be  blown  out  to  sea  and  never  heard  from 
again?  No  „  # ,  Wayne  is  busy  making  contacts  via  local 
repeaters  with  his  NT  ,  *  -  keeping  in  touch  with  the  ground 
crew  . . .  and  talking  with  the  W4SA  C/4  balloon.  Maybe  next 
time. 


73  staffer  Sherry  Smythe  helped  take  the  pictures  for  the 
article,  including  the  beautiful  cover  shot.  Working  at  73  is  not 
all  on  the  level  . .  .  sometimes  it  means  odd  things  tike 
ballooning. 


Crunch  lives  up  to  his  name  by  coming  down  solidly  in  an  okra 
field  a  few  miles  from  his  home.  By  using  just  enough  flames 
to  keep  the  hot  air  right,  it  is  possible  to  come  down  very 

gently. 


lastic  organ  setup  and  she 
played  some  music  for  us  .  . . 
in  all,  it  was  a  most  successful 
day. 

Balloons   are  fun   ...  no 


question  about  that  at  all. 
They  run  from  $5000  on  up, 
and  can  stay  in  the  air  three 
to  four  hours  on  the  two 
propane  tanks.   The   balloon 


_  L  r  .     L  i 


mm 


$  FLIGHT  TRAINING 
~      ADVERTISING  pr 
BALLOON  SALES 


Here's  Will  with  his  trailer  .  .  .  it  carries  the  balloon  and 
gondola  for  return  to  home.  Will  is  the  chap  to  see  if  you  are 
interested  in  getting  into  the  ballooning  hobby  . .  .  or  maybe 
in  renting  a  balloon  for  a  hamfesL 
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W4SAC  and  73 '5  Marketing  Manager  Smythe  wave  as  the  first  haftoon-to-balloon  ham  contact  is 
completed. 


has  a  diameter  of  about  50 

feet  and  goes  up  about  70 
feet.  1 1  has  a  ceiling  of  about 
20,000  feet  . , .  but  this  is 
higher  than  you  want  to  go 
without  oxygen.  They'll  lift 
about  400  pounds. 

While  you  don't  have  a  lot 
of  control  over  which  direc- 
tion you  are  going  to  go  ,  .  , 
you  go  with  the  wind  . ,  .  you 
can  control  your  speed  quite 
a  bit  by  picking  an  elevation 
which  has  the  winds  you 
want.  We  were  able  to  slow 
down  and  wait  for  Captain 
Crunch  and  Sherry  to  catch 
up  with  us  by  staying  low  and 
waiting  for  the  higher  winds 
to  bring  them  up  to  us. 

I  sure  want  to  thank  Will 
for  setting  up  the  event.  He 
even  brought  in  a  second 
balloon  from  Atlanta  for  it* 
And  I  want  to  thank  Laura, 
Walt,  Ed,  Nancy  and  Bill  for 
helping  out-  Both  Sherry  and 
I  had  a  wonderful  time. 
Sherry  had  the  same  prob- 
lems I  did  .  .  .  she  had  binocu- 
lars around  her  neck,  an  HT 
in  one  hand,  a  camera  in  the 
other  . . .  and  then  she  was 
told  to  hold  on  to  the  gon- 
dola! 

What  with  trying  to  keep 
in  touch  with  Captain  Crunch 
in  the  other  balloon,  Ed  on 
the  ground,  hold  onto  the 
gondola,  and  take  pictures 
with  various  long  lenses,  I  had 
my  hands  and  knees  full  .  .. 
and  pockets.  When  you  Ye 
about  500  feet  up  in  the  air 

you  have  a  sort  of  automatic 
need  to  hold  onto  something. 
Tight.  ■ 


DOUBLE  BAZOOKA 
DIP0LE 


Ready  lu  ttte  br"ddb.mil  dipole  coin- 
Irh'i  with  cmLml  iii5iL]i>(H»r  -ntfl  S023U 
connccLur  t'tid  inAul.ifnr  nnnph*tp]y 
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tion sneel  .      $35J» 

Fib*r£]**t    central   ihKiLUWor    umikr    lo 
photo  abon*     10OO  lb*  t«4  S5.9S 

PPd    JACTENNA  ELECTRONIC 
13850  Victor  in 
Tracy  Quebec,  Canada 


TELEVISION 

PICTURE 

TUBES 

NOW:  A3E  manufactures  over  2,000 
types  of  television  picture  tubes.  Full 
2  year  factory  warranty.  Write  for 
new  list. 


SST  T-1  RANDOM  WIRE  ANTENNA  TUNER 


W+l    SuS: 


C4SV    TO     UVI 


a •  *  «n»v  5523.35 


POSTPAID     ADD  SAi.Lt   TAX  iNC*UH 

SST       Eloclramc*,     PO.BdkI,     Lawiaa^eCA      90200 


NEW  MULTI-BAND    ANTENNA 


Allied  SaleS  &  Engineering,  Inc 

Depi,  37,  Pimento  IN  47866 
Telephone  812-495-6555 


■  . 
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Box   ;j  60«  1 


Radio  Co.  top' 
I]   Paso,   TX  79926 


Guaranteed    #"       fl;i4l,   Peita". 
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tests  i its  add  51  vale*  tan,. 

Ord^r  direct.    Mdi'-         .         icepted, 

Sen  '    eflv&lppe   for  :'ii. 
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FIRST 

Make  this 
comparison: 

The  GTX-1  gives  the  high 
quality  performance  that 
compares  with  Motorola,  GE, 

RCA  or  any  other  hand-helds 
that  sell  for  $700  or  more. 

THEN 

Check  these 
features: 

Small:  only  8"x2,6"xL28'" . . . 
Appearance:  slim  silhouette 

all  black  metal  .  .  .  Service- 
able: easy  access  to  sepa- 
rate receive  and  transmit 
circuit  boards  .  .  *  PLUS:  6 
pole  xtal  filter  for  superlative 
receiver  operation  .  .  .  and: 
trimmers  on  receive  and 
transmit  xtals:  standard  10.7 
MHz  1st  IF. 

and  specs: 

Rec.  Sens.:  2pv  for  12  db 
SINAD  .  .  .  Adjacent  chan- 
nel rejection:  r_30  kHz  55 
db  .  .  .  Spur,  Resp.:  more 
than  65  db  .  .  .  Audio  Out- 
put: 500  mw  ,  .  .  Power  out- 
put: Hi  3  w,  Lo  1  w  .  .  . 
Audio  Quality:  Distortion 
free,  crispl  clear  receive  and 
transmit. 


NOW 

Look 

at  the  Price: 


T 


GTX-1 


2  Meter  &  channel 

Hand-Held 
(without  encoder) 


GTX-1T 

with  Built-in 
Tone  Encoder 


249 

(Bat.  Not  lncl.| 


95      $ 


299 


95 

Bat  Not  inch) 


GENAVE  stocks  most  common  2-M 
Xtats  for  immediate  delivery 


K 


I 
I 

I    I 
I 

I  NAME 

|  ADDRESS  _ 

|  STATES  ZIP 


Use  This  Handy  Order  Form 


4141  Kingman  Dr..  Indianapolis,  IN  46226  W 
Phoii-fd  amirs  accept!!    (317  +  545*1111) 


CJTY 


AMATEUR  CALL 


O  GTX-200-T 

2-meter  fMt  100  channel  combi 
nations,  30  watts  with  factory 
installed  tone  encoder  (Inch 
146.94  MHz) 


□ 


GTX-200 


2-meter  FM,  100  channel  combina- 
tions, 30  watts  find.  146,94  MHz) 


GTX-IO-S 


2-meter  FM+  10  channels,  10  watts 

r Xtals  not  included) 


D 


6TX-2 


2-meter  FM(  10  channels,  30 
watts  with  push  button  frequency 
selector  {Inch  146.94  MHz) 


Qgtx- 


2-meter  FM;  6-channel,  3.5  watts 
Hand-Held 


n 


CTXII 


Same  ai  GTX-1,  plus  Factory 
Installed  Tone  Encoder 


(Bat.  not  inch) 
Operate  Auto  Patch 

$20095 

(Bat.  lot  inch) 


□  Ringo  Ranger  ARX-2  &  db  2  M  Base  Antenna 

@  SZ9-95  5- 


n  Lambda/4  241  and  EM  Trunk  Antenna 


@  &299S  $. 


D  TE-I  Tone  Encoder  Pad  far 
plug-in  installation  on  most 
amateur  transceivers   @  $59.95  $. 


□  TE-I!  Tone  Encoder  Pad  for  installation  on 
most  Hand-Helds  @  $49,95  $. 

D  PS1  AC  Power  Supply  for  use  with  all  makes 
of  transceivers  14  VDC  6  amps    @  $69.95  $. 

and  the  following  standard  crystals  @  {4,50  each  $. 
Nonstandard  crystals  @  S6.50  each:        $. 


ACCESSORIES  FOR  GTX-1  and  6TX-1T 


n   KM  I  Optional   Nicad  battery  pack 

$29,95  $ 
n  PS-2  Charger  for  GTX-KT)  battery  pack 

$39.95    1 


□   GLIM  Leather  carrying  case  «, $12.95    $. 

C  IE-Ill  Tone  Encoder  (for  use  with  GTX-1) 

$49.95    $_ 


Add  $4  per  Radio  for  Shipping, 
Handling,  and  Crystal  Netting. 

Payment  by; 

□  Certified  Check/Money  Order    Q  Personal  Check 

QCO.D.  include  20%  Down 

Note:  Orders  accompanied  by  personal  checks  will  require 

about  two  weeks  lo  process. 

20%  Down  Payment  Enclosed.  Charge  Balance  To: 

Q  BankAmericard  # Expires  

□  Master  Charge  # Expires   

□  Interbank    it Expires   . 

IN   residents  add  4%   sales   tax  i       * 
CA   residents   add   6%   sales   ta 


All  orders  shipped  past -paid  within  continental  U.S. 

tallow  8  weeks  deh'veryj 


CLIP  OUT  AND  ORDER  NOWl 


CLIP  OUT  AND  ORDER  NOW 


I 
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FILTERS 


ELIMINATE  INTERFERENCE  TO  IV  SETS  WITH 
AMECO  HIGH  AND  LOW  PASS  FILTERS 

LOW  PASS  FILTER 
MODEL  U  2 

The  Aiticco  low  poit  fnier 

supp'eitei     Che    rodiotioii 

of    oil    spurious    jignoli 

above  40  Mc  It  it  designed 

fa?   Coajttot  coble  15?  to 

72  ohms).  Other  feature*  include-  Negligible  Insertion 

Lois,   35   db.   and   more   attenuation  of  harmonic   and 

tpurioui  frequencies  obove  50  MC.„  will  handle  up  to 

300  warn  a  J  BF  power „ 

ModeJ  LN-J  S6-*5 

LOW  COST 

HIGH  PASS  FiLTER 

MODEL  HP  45 

Model  HP '15  it  a  tingle  section  high-pats  filler.  AH 
frequencies  obove  45  MC.  are  passed  through  without 
loss.  Olher  feoiures  include:  40  db,  and  more  artenua- 
Man  at    14  MC.  and  below;  20  db.  attenuation  at   10 

meters,  Negligible  insertion  loss,  $1,95 

MOBILE  COMMUNICATIONS  FILTERS  FOR  VEHICULAR 
AND  MARINE  ELECTRICAL  SYSTEMS 

AFO04  Alternator   Filter,    non  lunablc  $  4.90 

C-20  Feed -In  ru  Cook  Filter,  J  mf  2.58 

C-40  Feed  thru  Coo*  Fltet,  .5  nil  4,06 

C70  Same  ai  C-40,  except  70  ompt.  4.78 

0B -330  Generator  filter,  3-30  MHz,  Hi  amp.         4.90 

G  23  Mann*  Generator  Filter,  Tunable  744 

HF  3060  Generator  filler,    H*  amp.,    30-60  MHi     4.90 

T-52  Tunable  Alt,  Filler,  52A,  22-60  MHz        12-59 

T  70  Tunable  Alt.  Filter,  70A,  22-60  MHi         13.14 

TH-70  Tunable  Alt,  Rher.  70A,   100-200  MHz  13.14 

TM-49  Tynobte  Marine  Alternator   Filter,   *9A   13,14 

TM  63  tunable  Marine  Alternator  Filter,  68 A  13.69 

VF  225  VoNage  Regulator  Filter  4.90 


CES  Touch  Tone 
Ptdi-  S499S  «a, 
•  Model  ?O0  - 
acoustic  coup- 
ling •Modal  201 
for  mounting  on 
walk  ifls  or  hand- 
holds 


MODEL  200 


MODEL 
220 


CES  Model  220 
CES  can  now  offer 
You  a  TOUCH- 
TONE'  beck  for 
Standard  Communi- 
cations hand  held 
rid  lot.  Thii  it  the 
com  plats  back 
ns&ambly  with  the 
TOUCH-TONE* 
encoder  mounted 
and  ready  to  plug 
into  tha  private 
channel  connector. 
Also  included  is  an 
LED  tone  gen- 
eration indicator 
and  an  external  tone 
deviation  adjust- 
ment, 


DENTRON 


160-10AT  SUPERTUNER™ 

Want  an  antenna  tuner  to  match  everything 
between  1  ©0  and  10  through  balanced  line, 
coax  line  and  random  line,  pump  out  the 
full  legal  limit  and  look  and  sound  good 
doing  it?  SupertunerTM  is  the  one  for  you 
at  just  $129.50 

160-10AT-3K  SUPER  SUPERTUNER™ 

Designed  and  engineered  to  be  compatible 
with  the  full -power  highly  efficient  modern 
amplifiers  now  available  to  the  amateur.  In 
our  opinion  the  finest  tuner  on  the  market 
today,  $229.50 

SO  1  OAT  SKYMATCHER™ 

Here's  an  antenna  tuner  for  80  through  10 
meters,  handles  full  legal  power  and  matches 
your  52  ohm  transceiver  to  a  random  wire 
antenna.  SO  10 AT  is  yours  for  only     $59 .SO 


talk 
power 


for  an  Economy  Price? 
THAT'S  RIGHT! 
introducing  the  EC0ND-UKE 


Model    Input      Oulpui         Typical  Frequency;  Pnc» 

702     5.20W    5Q.90W    10>n    70eut    143149  MHz    S139.00 
7026   I-4W      60.B0W    1  In  70  out    U3- 149  MHz    $169.00 

Now  gel  TPL  COMMUNICATIONS  qualify  ar>d 
reliability  al  an  economy  price.  The  new  Econcr 
Line  gives  you  everything  that  you've  come  to 
expeci  from  TPL  at  a  real  cost  reduction.  The 
latest  mechanical  and  electronic  construction 
techniques  combine  to  make  the  Econo-Line 
your  oest  ampliher  value.  Unique  broad-sand 
circuitry  requires  no  tuntng  throughout  the 
enrire  2-Meter  hand  ana  adjacent  MARS  chan- 
nels. See  these  great  new  additions  to  ifteTPL 
COhMUNI CATIONS  producl  line  at  your  favorite 
amateur  radio  dealer. 

For    tr.cn    and    iC*c>f'C0io*%    pJ#oi*    +*ritr    fat    our 

A~"01rvr    Pro4vt*1    SurF^O'f 

*CC   *.0«  llitffrt  g«—  *T  ■?-- :         ■    ■ 

coHvutticarjoits  ia;c 


FREE  Surprise  Gift  With  Every  Order 

Mastercharge    and    BankAmericard   accepted   on   non-discounted  orders 
Orders  over  $1000,00  may  deduct  5%    Add  S2  00  for  shipping  and  handling  on  all  orders 

Mai!  your  order  to  Distributor:  TUFTS  RADIO,  386  Main  St.,  Medford, 

Mass.  02155,  Phone  (617)  395-8280 

PLEASE  SEND  ME: 


Name 
City 


Address 

State 


Zip 


AMPHENOL 


SERIES  581  —  PACKAGED 

CABLE  ASSEMBLES 
All  popular  lengths  are  now  available  in 
your  choice  of  RG  8/U  or  RG  58/U  type 
low  loss  poly  foam  dielectric  cable,  [ft  stalled 
PL- 25  9  connectors  are  ASTRO  plated®  — 
Am  phenol's  new  nan- tarnishing  finish  — 
which  has  all  the  advantages  of  precious 
metal  plus  more  heat,  corrosion  and  abra- 
sion resistors  that  silver  ever  hadl 

RG  58/U  TYPE  POLYFOAM  COAXIAL 

CABLE  ASSEMBLIES 

581-5803:      3-f  t ,      with      ASTROpIated 

PL-25iTs  on  both  ends , $   3.82 

581-5812:      12-ft.      with      ASTROpIated 

PL-259's  on  both  ends. .  .  $   5T08 

5  81-5820-2:      20-ft,      with      ASTROpIated 

PL*259's  on  both  ends $   5.88 

581-5850:       5  0-ft.      with      ASTROpIated 

PL-259's  on  both  ends $   8.94 

5  81-5875:       7  5-ft.      with      ASTROpIated 
PL-259's  on  both  ends,    ..........  $11.22 

581-58100;      100-ft.     with      ASTROpIated 
PL-259*a  on  both  ends.    . Si  2.98 

RG  8/U  TYPE  POLYFOAM  COAXIAL 

CABLE  ASSEMBLIES 

581-803:   3*ft.  with  ASTROpIated  PL-259's 

on  both  ends. $   4.46 

581-820:       20-ft.      with      ASTROpIated 

P1^259*s  on  both  ends.    .... $10.36 

581-850:       50-ft.       with      ASTROpIated 

PL-259's  on  both  ends $18.58 

581-875:       7  5-ft.      with      ASTROpIated 

PL-2S9ts  on  both  ends.    ,  .  .  , ,  $25T48 

581*8100:      100-ft.      with      ASTROpIated 
PL*259*s  on  both  ends.    , .  .  £31 .96 

All  BAND  PREAMPLIFIERS 


## 


(tmiu  iio  unas 

TWO  M09US  I¥*ILABLf 

I ECQMHENDEO  FOt 
KCCiYEI  USI  ONtT 

WCLtlDES  POWEt  5UW1I 


MODEL  PtF  employ*  a  e)uoi  gote  FET  providing  noi*e 
figure*  of  1.5  to  3.4  db^  dep«ntt»ng  upon  the  bond. 
TKe  weo^  tignat  performance  of  moit  rpceivrr*  Q\  well 
at  image  and  spurious  rejection  ere  greorljr  improved. 
Overall  gain  is  in  excess  of  20  db,  Panel  contain! 
twitching  ihoi  conifers  ihe  antenna  directly  lo  the  t& 
ceiver  or  to  the  Preomp. 

Mode!  PLF  1 17V  AC,  60  Hz.  Wired  &  Tetted        S44.0Q 

MODEL  PC  LP  is  identical  in  all  respects  to  the  PLF  «- 
cepi  that  two  nuviftars  ore  used  instead  of  the  FET. 

Model  PCLP  1 17V  AC,  60  Hi.  Wired  &  tetted        $39,00 
UHF  RF  CONNECTORS 


B 


D 


Low  loss  RF  connectors  for  Amateurs,  Citt/ens  Band 
•rid  laboratory  use      Silver  plated  for  High  RF  oonduc 

Coaxial  Plug 

Coaxiai  Receptacle   , 

CoaxiAJ  Right  Angle  Adapter 

Coaxial  ]  unction t  .31 

UG'!75/U   Adapter  for  RG-SS/U 

I  >M  Double  Mak  Plug   . .  .   .  ,.,    1 .60 


\ 
B 
C 

O 
L 


PL  259 
SO-239 

M-359 
PL^ZSS 


$  .30 

.68 
2.29 


TUFTS 

^adio  Electronics 

386  Main  St.,  Medtofd  MA  02155 
Phone:  617  395  8280 


(Prices  FOB   Medford    Mass   An  units  can  be  shipped  UPS    Mass    residents  aad  5%  sales  tax  I 


NEW  ENGLAND'S 
FRIENDLIEST  HAM 

STORE 

Open  9  AM  to  9  PM 

Man*  —  Sat. 


mnfttr  ctaic}e 


_L 
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why  waste  watts} 


> 


SWR-l  guards  against  power  loss 

for  $21,95 

If  you're  not  pumping  out  all  the 
power  you're  paying  for,  our  little 
SWR-l  combination  power  meter 
and  SWR  bridge  will  tell  you  so.  You 
read  forward  and  reflected  power 
simultaneously,  up  to  1000  watts  RF 
and  1:1  to  infinity  VSWR  at  3-5  to  150 
MHz. 

Got  it  all  tuned  up?  Keep  it  that 
wav  with  SWR-1+  You  can  leave  it 
right  in  your  antenna  circuit, 


-* — <■ 


High-Q  Fixed  Antennas 

All    Swan    Beam    Antennas    are    Rated 
for  2000    Watts    and   Designed  to  use 
52   Ohm   Coaxial    Feedlines 


HEAVY  DUTY  4-ELEMENT 
THIBAND  BEAM. 

Knur  working  olomnnta  on  each  band 
in  10,  15  and  20  meters.  24  font 
boom  permits  optimum  sparing  for 
maximum  forward  gain  and  front- 
lii-bark  ratio.  Ail  traps  are  precision 
tuned  and  weather-proofed.  Rugged 
reliability  assures  ability  to  with- 
stand winds  up  to  100  mph.  TB-4HA. 

HEAVY  DUTY  3-ELEMENT 
TRIBAM)  BEAM- 

Three  working  elements  on  earn 
band  in  til,  15  and  20  meters,  16 
font  boom  requires  h  lighter  duly 
nilnr  and  tower  rhnn  the  TB-4HA 


but  still  pro  vi  dag  oxcollent  perform^ 
aneo  characteristics.  Precision 
tuned  and  weather-proofed  traps 
are  combined  with  ruKged  construc- 
tion. TB-3HA, 

ECONOMICAL  I-FLF.MKM 
TRIBAND  BEAM. 

Two  working  elements  on  each 
band  m  30.  IS.  and  20  meters.  6.5 
foot  aluminum  boom  can  easily  be 
raised  on  an  inexpensive  mast  and 
operated  with  a  standard  TV 
rotator.  Withstands  winds  up  to  00 
mph,  TB-2A, 


HEAVY  DOTY  2 -ELEMENT 
40- METER  BEAM. 

Iwo  working  elements  on  15,75  foot 
stool  boom.  Maximum  forward  gain 
end  front -to-back  ratio  in  the  CW  or 
phone  portion  of  the  40-meter  band 
is  easily  achieved  for  optimum 
performance.  Large  high-Q  Loading 
coils  are  weather-proofed.  Hugged 
design  easily  takes  1 00  mph  winds 
MB-40H. 


© 


ELECTRONICS 


SWAN  BEAM  ANTENNA  SPECIFICATIONS 


ELECTRONICS 


Antofiftt* 

Mode! 
Numbflt 

Gum 

Frnnl  lo 
B*ck 

Ik  mm 

Lnni1h 

1  th*im\mt 

LnngflSl 

Tuniinr 

\lHximiiH 

Wind 
Survival' 

Wind 

Loml  • 
mi  niu'1 

Wind 
Surface 

Nn1 

Win  it  (it 

Attw*irilil'i'l 

Cost 

TB-AHA 

ftdS 

24-26  da 

H'HS 

zr-icr 

\n* 

lOUvpfc 

H«  ElM 

«>q   ft 

*H  ,b* 

S549.95 

TBOR* 

idtt 

JD-Z2dB 

16    I  1  §" 

JB-JT 

tr 

IOD*ptl 

■a 

4  HI    ft 

41  Lh* 

169  v* 

TB-2A 

3dS 

IB- II  da 

bill  5 

zrir 

u-r 

KIU 

1  1  «q  ft 

tiUM. 

129  95 

MH+'-i- 

4dB 

It- 11  m 

>5  Jf  t 

tf-f 

ir-e~ 

too*** 

m  .it:*            i_Saq.fl 

v  ft* 

199  W 

SWAN  METERS  HELP  YOU 
GET  IT  ALL  TOGETHER 

These  wattmeters  tell  you  what's  going  on. 

Witri  one  of  ttiese  irwine  wattmeters  power  readings7  For  wnatever  purpose 

you  n  mow  if  you  re  getting  it  ait  wevegottfte  watt  meter  for  you  Use 

together  all  the  time  Meed  nigh  ac-  vour  Swan  credit  card  Applications 

curacv7  Higti  power  handling7  Peak  at  your  dealer  or  write  to  us 


WM300C!   *n  Line   Watt 
meter  witti  Muscle  scales 
10  2000  watt?    New  fiat 
response  djrecuonai  coup 
iff  for  rranmum  accuracy 

$49  9S 


WM5GO0  Peak-reading 
wattmeter  Reads  RMS 
power  tnen  witn  the  titck 
of  a  switch  true  peak 
power  of  your  tingie- 
s*de&arK]  sigaai  Tnat  s 
wnat  counts  on  558 

IfiSJS 


WW  1  SOD  High-Accuracy  in 
Un*  Wattmeter  IP-  fun 
state  accuracy  on  s  50 
SOO  and  t  SOO  watt  scales 
2  io  SO  MM*  Forward  ana 
reflected  power  use  ir 
for  trouble- shoot *ng  too 

saus 


ELECTRONICS 


I  tarns  the  world  over  value  amateur  radio 
products  fro m  Swa n  Etc c fro n tea .  Among  t he 
most  respected  of  these  are  the  unique 
single  side  hand  rigs  with  that  "special  some- 
thing*' extra       tike  (hose  illustrated  here. 


SWAN  5V1Q0A 
FuUy  wbd-«lJH».  unique  broad- 
band tuning  on  « II  live  bands, 
=nd  infiailft  VSWH  prrttrtkn. 
Maxniai«  up  to  300  wstti 
P.E  J  icpot  on  an? 
*I*el*d  f799>»& 


SWAN  LINEAR 
AMPLIFIERS  A 
Mark  II  2000  will 
P  E  P.  full  Erpil 
input  po we r  urut  or 
lb*  l  2O0X  mjlrhir* 
Crj.net  1 200  wan 
P.E.P,  input  puwrr- 
rw>u*?  uritb  built-in 
power  rupjriv  The 
crjoice  »  vour*. 
1 8-1 9.9  5 


SWAN  7 om:  It C hit m pmn  Trans- 
ceiver 700  wnllN  P.I.P  input 
QEt  th#  flv«  naif  populnr 
HmalHwr  IlihiIm  Na  olhwr  iQHn- 
lifetrturer  glvm  v<>u  trUu  much 
power  end  canvnnfnnca  tor 
your  moncv.  $64U.9& 


MAaa  a 


CTCNfT  IZOOX  POET  ABLE 
I  I  MM*  AMFUITEfi 

In  HinrSntple  the  nuljnil  ut  lh,n  JOQB 
i  vnniTl  (in  nnvn.  -iimrilv  iklid  thi» 
iiiiiii  hlnfi  unit  For  more  lhan  a  kl]o- 
wnll  of  power.  ComplfUrt  willi  hi'IT- 
Lontmtibd  jiLnvor  bu[jvlv  mul  provi- 
hii  nvrprnal  ALC.  ihtu  Cyflliot 
offart  «M.«ptiouallv  hieh  affkrieficy 
«nd  UntniHl\  .^^49.9S 


mdi 


Adcffrtono/  Swan  products  include:  fixed 
and  mobile  antennas,  VFOs  telephone 
patch,  VOX,  wattmeter,  microphones  and 
mounting  kits.  As  another  extra  service, 
only  Swan  Electronics  offers  factory- 
bucked  finuncinu  to  the  amateur  radio 
community.  Visit  an  authorized  Swan 
Electronics  dealer  for  complete  details  or, 
if  you  prefer,  write: 


© 


ELECTRONICS 


PELUXt 
74ZTRI  BAND 

MOBILE 

ANTENNA 

•  Automatically     udjusts 
proper   rL-Muiuncc   for  20, 
jnd  15  meters. 

•  Power  rated  ol  51)0  Watts 
P\E.P, 

•  Includes  base  secLitm.  aulo- 
mdticod  jnd  whip  lop  sec- 
tion.    742  \nrrnnj  S79.95 


io 
40 


I  \CLLIS1VE 

DELUXE 

5  BAND  MOBILE 

H  ANTENNA 

•  All  hand  manual  ^Witching 
jntenna  for  10+  IS,  20p  40 
and  75  meters. 

•  Power  rated  at  1000  Wat  I* 
PtP. 

•  Includes  base  section  with 
mobitccoil  jnd  iix.  fool  whip 
Jop  section-  45  Antenna  %{  \  4*5 


TUFTS 


ectronics 


NEW  ENGL  A  ND  S        Q        9  AM  to  g  PM 
FRIENDLIEST  HAM  Mo„   _  Sat 

STORE 

386  Main  St.,  Medford  MA  02155 
Phone:  617-395-8280 


fretrE'  :'\yy 
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THE  03CC^  SlGNAt  ^|ggg 


"W2AU"  BALUN 

THE  APPROVE!,  LrJDlflE  KSM  AMD  COMMERCIAL  BAIUI  IN  THf  WOftLD  TOflAT 


THC  WOVEN  tAiUM 


i  u*4tu muinnui tmm shb  i^ja 
i  *i  in  nulls  nib  MBUML  ran 

i   HIIIIIDT.'IKniltMeKlkHUlMllr 


3  h  ■-*  i 


lULlrN 

IHlHlNlNC 

armshm 


J1- J   VfHAtl     rjKU« 

nurcxHMni 


*  KFUcn  cons  pbbuliwl  «fiih«**  huum  ♦*#*  «r  6wr  fid  u* 

I  lUILUR  UEMTHtHL  i.mna.   Hrlpi  Prttirt  I***  —  CM*  «vs  £** 

1   lUUriNUMIM£-4#  HUM*   i&ul  Im  Imlrf  Vm   HyM<  Bind  tn-ewss. 

Dipoia.  ftmin  ii<c  5dt«i 
Ml  ■«•  Ktft  IV  »U   SMWHtS  Of  1M(  HI-  UHIB  FQBCtS.  FU. 
■Cfi     CU     LANAHIAN    DErEWSE    Din      PL  HI    THmiUNtri    OF    HJUfE    THE 

would  own 

TWCY'RE  flUILT  TG  L*5I.., 

BIG  SIGNALS  DON'T  JUST  HAPPEN  — 
GIVE  YOUR  ANTENNA  A  BREAK 

Cemai  in  I  -tid4cIi,  1  1  nuLihn  50  m  75  ahih  uhbjrmcid  <«i  Ilitl  l-s  50 
nr  J1  ohm  BatinciC  Hurt  4  I  nodi  I  milt  tin  3d  nr  15  nhai  uBkitHEiit 
ieui  l»ni!  la  2Bq  sr  3Ca  Bhn  BilnKtd  I|M 
AVAILABLE  IT  ALL  LEADING  DEALERS  IF  HOT,  OftDEfl  DIRECT 

Tue  Uif  Li|/ui  *2*U  firtui  rcfiecii  (ft*  Ipc*  at  imUr  Ihfl  lis  Lpjrt  oup 
SMirfi  ad  Irani  mi  «bbw  1  in  latum  !h»  «$<iij  g«p  tier  Ibe  put 

Tpf  *f -fl***  it  ttfe  S*h*   KltiMI*  1l|*tfMf   HTHtH   p(  l»|  «B 


Now... more  than  ever--- 
the  TEMPO  line  means  solid  value 


M 


■  yum  wemmrn 


Tempo  VHF/ONE 


Kit    rtHwr    b*'..,    #* 


ASTATIC 
MICROPHONES 


SILVER  EAGLE 


T-UG8-D104,  tran silt ort zod $48.60 

T-UG9-D1Q4.  "Golden  Eaglft/'  transistor  tied    .  $95.40 

TUG9-D104,  "Silver  Eagle,"  transistorized  .  .  ,  £54r60 
UG-D104.  ceramic  or  crystal ,  t $42.60 


the  "OWE** you've  been  waiting  Tot 

No  need  to  rail  any  longer  -  Thii  it  il1  Whether  you  are  already  O" 
2-meter  ind  want  tomeling  better  or  v^u're  |uii  itiinkinq  of  getting 
into  it,  the  VHF/ONE  ii  the  wsy  to  go, 

•  Full  2  nwt*  bind  coverage  ll+fl  to  149  MHi  lor  nani.mil  und  trciwi.  * 
Full  phew  loch  lyrtlhtiuAd  IFLL)  to  no  cnanmil  eryitalf  art  i  squired.  * 
Compact  »nd  Il0fiiw«tglit  -  9.5"  long  tt  7"wid«  «  2 ,26"  hiflh.  Weight  - 
Afaoul  4.5  Ibi.  ■  Ptuwilkoni  tor  an  accessory  SSB  »rtn(Jtcw   ■  5<Ji(jrt  LED 
recAHya:  (f  equanty  duplav   *  S  KHz  Iraqutifley  lalaction  Few  FM  oparatiofi. 

*  Aulartmni  iwbttUlfrr  IplU  -  Mlacifl-fclle  tip  Of  tfurWft  For  lltirmij:  Of  rriVflfftd 
apuratin-n    ■  Mic^phom,  jja**f  tbrd  and  mDbritintfbrj<kil  imeludiij.  « 
Two  6MiU  «rt  gX'^inimibk  channel!,  *  All  io»nf  iU(*.  »  tO  1*^1"  oUrpul    * 
Supw  kal*^t>«'IV  MitFl  p  «ty&Ul  tlllir  41  lile  hrll  IF  Anal  E  ffP*  Cftfirtirt  *illftr 
«l  Ih*  *Xand,  IF.  *  BOO  S*4i^li*fcl«  T«=»iy«  frwquantin   *  At£*ii*Wy  *-|Pn 

■flAatv*|lliJB 


S> 


TEMPO  SSBjONIl.  iiSU 
JkUuLjM    l-T    Ihv   TfinlJ..* 

upp*r  in  lower  *ld«- 
bi»MJ,  ■  eiwgiv  dirpi'ilv 
intu  th*  VHT^du 

M>         «»«  ll  (  f  I  i-*  t  U'ft 

■  NuiW  hNnk**  tn-Lft-tn. 
HIT  «nd  VXO  f«  tuDi 
Itfiiimrt       *ntmi( 


rf/f  7"5  LIBRARY 


Fareign  Radio  Am#tevr  C^libook. ..,.,,  SI  Z95 

(J.S   Radio  Amateur  CiHbook    . . ST  3  95 

A.R.R.L  Radio  Amaieur  Handbook  S  6.00 

A.R.R.L  Radio  Amaiaur  Ucense  Mannja)      ,  .  S  1,50 

A,R,R.L  Anterma  Boot  .         .,...,,..,...$  4.00 


—  TAB  PUBLIC  A  TI0NS 

Ameco  Commeroiiil  Operator  Theory  Course 

Ameco  Amateur  fl&dio  Theory  Course  . 

Amateur  Radio  Novice  Class  License  Study  Guide  ,;., 
Amateur  Radio  General  Class  License  Study  Guide  . 
Amateur  Radio  Advanced  Class  License  Study  Guide 
Amateur  Radio  Extra  Class  License  Study  Guide 


73 
PUBLIC  A  TI0NS 


..s 

£V95 

s 

4.9E 

..s 

5.95 

s 

7.95 

..s 

5,95 

s 

5.95 

1676  FM  Repeater  Atlas    ...    ,V*"""  $  1 .95 

Weother  Satellite  Handbook , S  2,95 

Code  Tapes -S.6J4& 21  wpm  ..  , £3,95  ea./4  for  Si  3  95 


•     come  in  and  see  other  73  pubf  teat  ions  in  stock    * 


mounts  leads -accessories 


HU15TLER 

RESONATORS 


An  ^lowitBn.  m  piftcimt  «c»nO  ■■«' 
aciirr-jra  <fjN4i  for  ttK^  bdcxl  tesH?*> 

!•«  "Ml  *a»  iwir  Sim  i"d  tap*! 


IBLT1U 


STANDARD   GAIN 

MOBILES 

TnolMvt 

•  &t  — >tijnggi  -  tA  dh 

.  FfH^mcy  i!u>t«ai-  W  *  i« 

HHX 

<  Ptwwr  (iTint—WO  ■""**  PM 

MODEL  ill T  1« 

ar  inlcinni  cOrfipl**  *ilti  *M]f 
to  irtttJill,  fiu  Fw-lM  to  drill,  trunk 

;,P   r-    ,.rij.   imp*  !    UMini   II  J    17 

HFL  SPtC  H0-5I-U  ihd  H.-358. 
AAtBnTift  ramciMiolp  tram  mourtl 

S3B75 

MODEL  BBL  144 

4T  ini«nrn  moufll*  on  "to  FW 
su^atE,  (OOF,  dttli  or  tandar  In 
V  hoi*    Indud**  Im-pacl  sprinc, 

ir  mfi_  spec  po  «-u  v<  Fta5 

FjilBtna  nmmaoil*  From  mount, 

DUG 


SUPER 


GAIN    MOBILES 


-  U  db  spin  o*f  t  4  > 


CST 


BBL  144 


144 


HUSTLER 
"BUCK-OUSTER" 

UQOEL  t^-7 

ST  fan  HfarT  V» 
3  4  db  saw  w  ;  i 

J  or*  via 
«#    hkBtfter  ■wb>if 


HEavt  DUTY  auMPEF*  Modtrr 
rrn  ajvt  shape  autipf  a 


►.  ii 


wrr 


ITDUPli 


tun 
DELUXE    MOBILE 


MOUNTS 


chum    iij-:w 

pab 

-  SW*l  «l  fMCfKine^—  ]  I  3  lyphcil 
*  Pvmvt  rat]f^~m  ^atti  FM 

TWO  AHD  SIX  METERS-- 
TRUNK  OP  MOUNT 
M0UEL  HR 

Four  sectMjn  ttl«Kii(jii.  *nlffnn.» 
p^rmilB  separrti  ad|i'ttrtw|il  Inr 
sitiultanfici^s  rininrtufic*  on  twn 
and  til  fWftori,  Qpif*NciHii 
height:  W.  Conwlilf  with  uunk 
Md  mounl.  ir  MIL  5PEC  RG--M  U 
and  fa-ctDr^  aCtHchwd  PL -?H. 

Ul.tt 


VMf/UHf   *NTEHI#a— 
ROQf  MOUNT 

MODEL  IJHT-1 

f  i«hj  tnnMVfal«  r*d«tor  fv  1/4 
••M  OptfSlHin  on  amr  fnqwnci 
tnvRVUftaaOMHf  CuttiAS^ur: 
rehriaa.  Mourrti  an  •»**  n«|  m 

Mil 


MODCL  Ctt-iM 


Grt  b<(  «4RMl 

new  racwnug  C44M0^14)r  ■wdi  H 
»A"  count*  fttmemM.  E**j  "PfltH- 
krtmn  on  tidi  or  adjpt  of  tux*  Rp 
wctfacMjl  Orjliiw  -  timpiffl*  with 
17  UlL  SPEC  rtb -4U  And  f I.-ZS 


no 


p?* 


: 


Ii.'   r- 


PI" 


pin 


•it* 


FtHMF   lilini     >i|>l    Innit   >  SB 


--^, 


THF 


M0OELTIM 

Trun-k  Mp  moun[  rcM"  tw 
ho4n  installation  on  wdr 
or  edge  d1  trunk  lid,  In 
rkjdet  17'  PC-5B-U  mn 
n«ifrt*rtac^d  112.05 


HIM 

DeliiNf  trunk  hp  mount 
wllh  ]*iy  dttjjnte  i*iveF 
Full  tm  |ici>in*iiinfi  an.. 
t«™w  to  rtnie*i  £mj  — 
no  InH»i  —  initfiMloa 

Include  IT*  BC-5B-U 
ciWp  and  uruiiClOfl 
mKfaKf  H4.SS 


MODEL  CCMl 

Rain  girtlaf  mdunl  Fill 
■II  shapu,  iJi|(ieB  ev*n 
lalett  Iflm  tint  ButtBri. 
Indudti  110'  iwi^oi 
ball  |7. 5D 


RESONAT0*  SPMltte— 
StAlMLfSS  SttEL 
MODEL  R5SJ 

IIWUl>K  L*rw*»"  MU1.||».  ■«.#!! 
WUntSbt  Abi^bk  fchlrr  k  #lun  Jfl 
(«"n  lln*»l  u.lil  ■'i(lnj  Milll-uu- 
1k»ti»  iunjj'nii  F*|«y  Ibi  H«r  Lhil^ll* 
tipn Ill 


MODEL  EC  144 

:  ii h  n, ii  '.•■■•.ii      hi  : "i'j  144 

supoiirHl^.''  '►  M  liaae  "£>  HI  *n 
mobiln  ball  mDu nt t  —  Le h^l n  la 
15  "  ,   Mdunt   ai\(\    L»hla  fiol   in- 

ciMTinfi  saa.75 


VHFVUHF    AUttHNA 
fnyHK   LFP  MOUNT 

wodcl  rmr 

F*ld  tTHmbU-  tttfbtef 

140  la  30Q  MHz. 
Gmpni  ch*n  >ncMlHL  Convcu 
■i»  injr*  Ufa  meunt.  iT  &C-f*4i 
«JPi?H  SIS  36 


SSM-J 


Unrlpl 

laiHl 

Fr,£* 

HHIC1  t 

k-iti- 

"Mllll 

1  "      II  IBPBi>  1 

tl»M 

HU-71>R 

i   ■  r\v>\ 

ii}fl 

«WH*I 

11   '1  r.|hr» 

C)> 

MM  71-1 

■lk<  IH', 

"■  >iiv>ppjri 

■  ■ruri 

K*W 

fTwm 

I 


DMS 


RM 


leaver*  1ft    15    30    40  Meters 
On  It  Huitltc  Cirti  Oni  S*Hin|  tor 
WhaL«  Band  Cdivrifv 


M00CL  4-ST> 

SWP— PLUS 

I  f  to  1  or  twn*r  at 
*  Hufllw    4k£llaliv« 


ma 


littna^ti  Jluminiom 

SlainleMi  itMl  cljRtei  p*Emitt.'r.i 

adtus.fmt'nt  •JthBlri  HvmtM  to  tr* 

#(4imini|in  lubinf 

CkvaAt*MI  to  bf  **««'  i&SBistily 

c*  any  MM  Bmi  ■<•»' 

_  n*t  >*'  Jt  »tyd  «|  too  la 
»M  **1  or  0V^  Hirttlirr 
fcjf  n 


STftlHLESS  STEEL   BALL  MOUNT 
ton  DECR,  rtwnUi  OR  *«ir 

FLAT  SURFACE 
MDtlEL   SIM  3 


ttMJfFrt) 
Egflri  faaanrf  OUCir  iiimrtfum 

--     l-n  ri-t     Buiiai     kam     L« 

M*fj(Hlh  "iWMlatari  Motantir 

MTE    l««W04pd 

aii  tMtm  mr  fatjwY  ««i 


«hanrr 


'     i,- 


•  -BTV 


LBnftri  ir  4* 

Moofi  tan 


WnatiL  15  Oh. 
S79.95 


lWh''     MJ|mnl*Mt     biii     mMjiri     hii^p 
»urpin:iii  h-^y  .trtiBilairi  m»b4<i  «ni*nfl* 

IhL'iLjOH.    ■  ri  ip-ii      LAkl      kl*al     L.*il*   un 
trial*    .n.|    ihlmflhng    I ■■    JwJ  (*.   1|1.H 


QUICK  DISCONKECT— 
1W%   5TAINLEU   STIIL 
MODEL  OO  1 


For  bump*"  nvxinttrit'-'^Ola   It  tt  r*rf 
line  TT  «*e«i  bra  SI 5  96 


r «f  4  -11     si    »  - 
«    il    It  Milan 

,  Fold  OirV  IFMfl  Inf  qui-tk  AnC  **%y 
ih1*rch*n|*  Of  ivunators  or  «n1#nn(  » 
H-rif**.  When  ap**&\. mg,  mait  Ii  held 
pFrtiril  *»i1h  ftriAkftprftif  iloerL"  irkm  h 
M"  mast  nliQ  wrves  as  1/4  waielan'jrth 
C  mftor  InttnnaL  St4lnle»i  *t*nTl  0*1* 
hat  tUT-H  Ihtitdi  to  lit  mobile  ball 
rneuitt  bi  bump*'  maun"      urjoEL 


HUSTLER 
MASTS 


The  Majority  Choice  of 

Aninteun 

Throughout  the  World! 


28 


Remote 

Motor 
Con  tf  of  led 


ANTENNA 
SWITCH 


•  Control  unit  works  on  110/220 
VAC  S0;60  Hz.  arid  supplies 
eiecessary  DC  10  motor. 

*  Exce'fe^i  for  single  coax  feed  to 
mu  Id  band  quads  or  arrays  of 
monobanders  The  five  positions 
allow  a  Sirvgte  coa*  feed  io  three 
beams  and  two  dipoles.  or  other 
Similar  combinations 

*  Control  cable  (not  suppired) 
same  as  for  HAM-M  rotator 

•  Selects  antennas  remotely, 
grounds  all  unused  antennas. 
GND  position  grounds  all  an- 
tennas when  leaving  station. 
"Rain-Hat"  construction  shields 
motor  and  switches. 

#  Motor  24  VAC,  2  amp.  Lubrica- 
tion good  to  —  40°  F 

•  Switch  HF  Capability:  Maximum 
legal  limit       Price:  $120.00 


MATCHING  NETWORKS 


MN*4 
200  *glls 


Price:  $110.00 


MN-2000 
2000  watts  PEP 

Price:  $220.00 


Generel:  *  Inlegrel  Wallmeler  reads  fo'ward  powet  In 
watts  ano   VSWfl  Oirediy.  can   tie  cahbtaned  lo  mad   ie- 

•  lecfed  power-  e  Matches  50  ohm  transmitter  output  lo  coax 
antenna  Irediine  wiih  VSWR  oT  ai  leas  I  5  1  *  Coven  ham 
bands  BO  thru  10  mele'S  «  Switches  in  or  out  wiih  from 
panel  iwtch  •  Sltst:  5H*M,  10?*"W.  8~P  fU.fr  m  ?H  h 
20  3  emi    WN  2000    MVD  (35.5  cm}. 

•  Continuous  Duty  Output  MN-*  200  watts,  MN-2QQC. 
1000  watts  <2Q00  watM  -ED|  •  MN-2000  only:  Up  to  3  pn- 
lenna  CttWCttHl  selected  oy  Irani  pane  J  switch 


RF 
WATTMETERS 


W-4  1.8-54  MHi    Price;  $    72.00 

WV-4       20-200  MHj  Price:  S   84.00 

flflatfs  forward  and  reflected  power  directly  In 
watts  [VSWfl.  from  nomogram).  Two  scales  in 
&*Ch  rhrOCl-on.  SiZ«:  S'V'H.  3tt"W.  4'  D  (14.D  * 
9.5  x  10,2  cm). 


Model     Full  Scale 


Calrbration  Accuracy 


w  d        ?0D  watts       15%  ot  reading  ■+     2  waits) 
£0,00  walla     *i5as  of  readmg  +  20  walla) 


WV-* 


IDDwatis    *IS%  of  reading    1      1  w  ill   | 
1 000  walls    *  ( 5%  of  reading  +  1 0  wall*) 


DRAKE 


SSR-1 


COMMUNICATIONS 

RECEIVER 


•  Synthesized  *  General  Coverage 

•  Low  Cosl  •  All  Solid  Slate  *  Built-in  AC 
Power  Supply  ■  Selectable  Sidebands 

•  Excellent  Performance 

preliminary  SPECIFICATIONS-  *  Co*er*oe    500  W*I  to 

30  MH:  ■  Frequency  can  p#  lean  3czwat#ty  to  better  |ha"> 
5  HrtX  •  Stniiirnfy  lyrically  S  microvolts  Por  10  dfi  S+K 
5SB  and  better  man  2  microvolts  for  10  dfi  5  -  N  N  AM 
•  Selectable  sidebands  •  Built-in  power  supply  117/991 
VAC  *  20'*  •  It  the  AC  power  source  fails  th*  u"'t  switches 
automatically  to  an  internal  tsar.ery  sack  which  uses  * 
D-cat Is  rnoi  supplied)  •  For  reduced  current  drain  on  OC 
operation  the  otais  do  not  hgtv  up  unless  a  red  pushbutton 
on  the  front  panet  is  depressed 

The  performance  versatility  size  and  low  cost  ol  the 
SSf  *  make  tt  ideal  lor  use  as  a  stand-by  amateur  or 
notice-amaieu'  receive',  short  wave  receiver.  CB  moniior 
receiver,  pr  general  purpose  laboratory  receiver 

Price:  S350.00 


GENERAL:  #  All  amaleur  bands  to  Ihru  60  meters  in  seven 
6QII  kHz  ranges  *  Solid  Stele  VFO  win  1  kHz  diar  d/i^sions 
•  Modes  SSB  Upper  and  Lower.  CW  and  AM  «  Built-in 
Stdatone  and  automatic  T/R  swilchmp  on  CW  *  50  Itibea 
and  semi-conductors  a  Dimensions:  3VH,  10% "W.  \4%*f 
D  (14.0  x  27.3  x  36.5  Cm,,  W\:  16  Iba.  {7.3  kg) 

TRANSMIT-  •  VOX  or  PTT  on  SSB  or  AM  *  input  Power: 
SSB    300  watts  PEP.;  AM.   £60  welts  PEP    controlled 

carrier  compatible  With  SSB  linear*;  CW.  260  watts  • 
Adjustable  pi- network. 

RECEIVE:  e  Sensitivity  better  than  ' ,  fiV  lor  10  dB  S/N  e 
IF  Selectivity  2  1  kH?  (j*  6  dB.  3  6  kHz  @  60  dB  *  AGC 
full  on  receive  modes,  variable  with  flF  gam  control,  fasi 
attack  and  slow  release  with  noise  pulse  suppression  * 
Diode  Deteclor  loi  AM  reception  prjce:   S  599. 00 

34-PNB  Plug-in  Noiss  Blanker  .  . . .  100.00 
FF-1  Crystal  Control  Unit  .,...,..  46.95 

MMK-3  Mobile  Mount » .  *  ,  .  7.00 

RV-4C  Remote  VFO     120.00 


TR-4C 


SIDEBAND  TRANSCEIVER 


POWER  SUPPLIES 
AC  4  Power  Supply  . 
DC  4  Power  Supply  . 


S120.00 
.  135  00 


Drake  C  Line 


R-4C 

RECEIVER 


W-4C"  ReeeuRi 


R99i>n 


LINEAR 
AMPLIFIER 


L-4B 


■  Lmi-of  r>«MlM*bdll1V  tunwJ  VFO  *COtt»ri 
ham  bands  B0r  40h  30,  1&  mvlvrc  COW 
plritflv  Tnrf  ?8.B  to  39  0  MH?  ol  I0n?i#n 
Willi  n  vslaK  lurmshBd  •  Any  I  it  l  nan  SOD 
kHr  rartgei  betwaifl  1.5  flnd  30  MHi  can 
be  covered  wiih  3EX»ssary  cwuili  Inr  l@Q 
nvnirt*,  MARS  i»ic  15.060  MHr  noi 
recarrvrienda^l  •  Etadronir  PidtMrid 
lurnng  *  Accnar>rv  Nors*  blanks*  *  Notch 
ffltef  and  Z5  kHz  crviul  calibrator  • 
Product  ddeetot  lo*  SS0CVV  dAd* 
dvfactor  >or  AM  •  Cryvtal  Uiltrca  Fillar  * 
Solid  Svtc  P«fna*b«liiv  finwd  VFO  • 
Threw  AGC  Reluu  Twitm%  *  f  it*lft*m 
O^rkiii  and  Crass  Madulptipn  ctwic 
tarifl«s  *  Oiffl*fw>ni  5  ,  H  10 VIA" 
Q   Wt.    16  lot 

ACCESSORIES 

FOR  R4C  RECEIVER 

IF  Fdheft    FL  350,   FL  500.  FL  1«M) 
FL4000   FL^OOO  55?  00 

*  !S!B  So«e  Stank«r  TO  0O 


T-4XC 

TRANSMITTER 


T-4KC  TrwnsmjTTei 


Sflfiraj 


•  Covert  h»m  tunds,  fill,  40,  JO.,  1 5  malar* 
comptel^y  and  29  5  10  79  n  MH/  at  19 
rr*ter»  wnth  crvna**  lumisheri  •  Unoar 
and  Lower  Sidaband  •  Auromfftc  Tr*m 
mit  Racpivc  Switcnrnf  on  CW  *  Conin>ll*d 
Cart  a  HkkdulAi  ion  for  AM  *  VOX  or  PTT 
on  SSB  5nd  AM  •  Stflaral*  VOX  0*i#y 
Controb  lor  SS&/AM  and  CV.'  •  Adiutra 
bl«  Pi  JWjtwh  Otiiput  •  Tw(,  S  OOla 
Cry^a    L*t  r«t  Fi  liert  •  Transm  «rt  me  AG  C 

•  Sruped  Grid  Biodk  K+vinf  •  200  H«m 
PfP  pnEKA  0«  SS8  •  »*rar  MfmtB  plal* 
ciMteni  and  fetatiw  cnjtpul  •  So  1*1 
HF  Crystal  OscAaiOt  • 
5        n    lO'-'W.  12',    D   Wl      taibt 


L4B  Linear  Amptjliei  .S9500 

*     2000     Warn     PEP  SEB     e     CJaia     fi 
GiQ-unded-Grid    -    Tv«n    3-5DQ2    Twt»«   • 
Bnud    Band    Tuned  Input    •  RF    Nnyaltv* 
F«fdbi>r>;    •   Tr^nsmHf  »nfi   AGC    *  Qnvc 
(ton-al  Wail  meter  *Tvro  Tauirund  Smpan 
non  Meiiri  •  L4B  1115/16  W   1  7m"  H 
U-5.'ie   D    W1-.   37  lb*   •  Powar  Supply 
6-3  4  W  7'7/B-H.tl'D  Wt.   43  Hit 


POWER  SUPPLIES 
AC 4  Pcwwr  Supply 
OC4  Pow#r  SuOPly 


SI  70  00 
135  00 


DRAKE 


TVI 


■UTBFEUIilrUTED 
WfTH  THESE  FJRMf 


FILTERS 


Draftf  amitter  Lev  Fiti  Filters 


rV  a"  ■*«  pa  ru^- . 

Wtrui 


a 


TV-5200-iP  fHSfi 

■ral«d  1000  warts  mpul  200 
walt^  on  ft  mele**  SO  773 
COnnpctDTs  built  m  $19  9B 

TV42LP 

4*  a    tour    suction    illtff"    Erl 
signed  with  43.2  MHz  cut-oil 

tipn  in  al|  TV  channal&  lor 
cHifena  band  tntl  ointr 

IfinltniUenS.     3D      MHl      »n.S 

ro»#p  Haled  lOC1  *atl* »nnii1 
SO- 739  CDnn*i-1o'5  tiuni  Hi 

$1095 


TV  3300  LP 


1000   WBltl  mai     below    1C 

MH/      ArfPinjAtiftn     tl*UP' 

Fhan  60  tfB  abOre  ill  WH? 
S1995 

TV  300  HP  High  Pass  Filter 

nriVr'flfH    mi  if    r*nn    4{1    dB    af- 
ttriiialmn  nl  &?  MHr  and  lawf 
PrftFivcli  1h*  tv  *«1  ftcirt*  fltna 
l*ut    |tjin*rmlritf*    6    Itirij     16Q 
mtitfMt  e    9  95 


TUFTS 
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Open  9  AM  to  9  PM 
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6  METER  BEAMS 


3-5 -6 -10   ELEMENTS 

Proven  performance  From  rugged,  full  ai*e.  6  meter  beams. 
Element  spaoings  and  lengths  have  been  carefully  en^incerEid  to 
give  be h1  i>attern.  high  forward  gain,  good  front  to  back  ratio 
Mid  broad  Frequency  response. 

Booms  are  .056  wall  and  elements  arc  :$/4"  -  5/S'1  .U49  wall 
s-eamlegs  chrome  finish  aluminum  tubing,  The  3  and  5  element 
beams  have  1  $/&*  -  I  1/4."  booms.  The  6  and  id  dement  beams 
have  J  s/fl"  -  1  l/%"  booms*  AH  bracts  are  heavy  gauge 
formed  aluminum.  Bright  finish  t:M  plated  ubulLsun;  adjustable 
for  up  to  1  5/s'1  mast  on  :s  and  5  element  und  2"  on  6  and  10 
element  beams,  AH  models  may  be  mounted  for  horizontal  or 
vertical  polarization. 

New  features  Include  adjustable  length  elements^  kilowatt  Beddl 
Match  and  built-in  c«Wt  fitting  for  direct  52  nhm  feed.  These 
beam*  are  factory  marked  and  supplied  with  lnstni£tion&  for 
tjuicifc:  ae-sfimblVi 


Description 

3  tttement 

5  b  lumen  i 

5  elemem 

10  element 

Modal  Na. 

A50  3 

A50-5 

A5Q-6 

A50-10 

Boom  Lnrjth 

6' 

12" 

20' 

24' 

L.nnge^  Ei 

117" 

117 

t17" 

117" 

Tirfn  Radius 

fr 

76" 

ti- 

13' 

Fwul  Ga<r 

7.5  dB 

9.5  lis 

lt  SdB 

l3dB 

P/S  Ratio 

20  dB 

74  dB 

26  dB 

28  dB 

Weight 

7   ItK. 

MEbft. 

iasbs. 

2&'tin, 

RINGO 
RANGER 

for  FM 


4.5  dB*  -  6  dB" 
Omnidirectional 

GAIN 

BASE  STATION 

ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

AND 

VALUE 


Cash  Craft  has  created  another  first  by  making'  the 
world's  most  popular  2  meter  antenna  twice  as  good. 
The  new  Ringo  Ranker  Is  developed  from  the  basic 
AR-2  with  three  half  waves  in  phase  and  a  one  eighth 
wave  matching  stub,  Ringo  Sanger  gives  an  extremely 
low  angle  of  radiation  for  better  signal  coverage  Tt  is 
tunable  over  a  broad  frequency  range  and  perfectly 
matched  to  52  ohm  coax, 

ARX-2.  137-160  MH*+  4  lbs.,  112" 
ARX-220.  220-225  MHz,  3  lbs.,  75" 
ARX-450,  435450  MHst,  3  lbs..     39" 

■     Reference  %  wave  dipole. 

•*  Reference   %   wave  whip  used,  u$  gain  standard  by  many 
manufaclurEra. 

Work  fall  qmettng  into  more  repeaters  and  extend  the 
radius  of  your  direct  contacts  with  the  new  Ringo 
Ranger. 

You  can  up  date  your  present  AR-2  Bingo  with  the 
simple  addition  of  this  extendi  kit.  The  kit  includes 

the  phasing  network  and  necessary  element  extensions. 
The  only  modifications  required  are  easy  to  make  saw 
slits  in  the  top  section  of  your  antenna. 

ARX-2K         CONVERSION  KIT 


2  METER 

ANTENNAS 


FM 


AIM  PUkfGO  *T8  *0  Gain  i  r^fprcjiro  \  ^avi  i*-hip  i  Half  wave  length  an- 
tennas with  direct  He  (round  !>2  oKm  ir.n<i  Lake*  PI.-?,W,  Sow  aiipie  of  radia- 
tion with  1-1  &WH  Factory  preaaBembJed  and  «idy  tn  infll&ll,  6  meter 
partly  prrBssemtjled.  all  but  4&fj  MHe  take  1  'V  mast.  There  are  more  RlngiM 
ih  uyh-  Unam  uLt  »Lhcr  FM  nh(etin*i  EGrnhiimJ. 


Model  NlibSii-i-  Afl-2 

Frequency  MHz  135-173 

Power—  lidJs,  W:*LLi  1QQ 

Wi.iJ  dr»a  «q  ft  .21' 


AK-Z5  AR-4 

Jtt-ltt  &0-54 

MM)  IOD 

II'  3T" 


AR-22G  AR-t5fl 

ZJG-22J5  440-4&0 

100  sod 

JOp  40' 


B-fl  POLE  Up  to  B  dH  Cfniii  o¥*r  a  ^i  wave  dlpo)*.  OvtttCl  antenna  lenatii 
HT  MHz  —  13"  22D  MHi  —  15'.  <36  MHz  -  S',  pattern  MB'  -  0  dB  tfAin, 
1£0*  0  dB  ffttfru  52  ohm  feed  taken  PL  259  connactor.  Fwhupe  includes  4 
complete  dlpole  (uuvmbHtt  aji  ipnunlins;  drnnia,  n&mejis  and  nil  Hardware. 
Vertl-tnl  tfrifvport  ma^tnot  supplied. 

AFM'itt  344 -lM  JflHa,  10DQ  watts.,  wind  area  2,S*  &q.  ft. 
AFM-iHD  22Q  .  225  MHy,  tMO  Trail*,  wmd  area  t  Ji*  *q,  ft 
AF«~HD  43S-45Q  JHH3,  1OQ0  wa,U*.  wind  area  1.1a  irq.  ft. 

D-POWEH  PACK  TT5*  hLff  sSffnal  (22  etemeui  .irmyi  for  '2.  icteltr  FM.  uns^i 
iu.'ti  At47-;i  yae;ib  with  a  hsritnnkd  mcijntiiiE'  Qoom,  con^ia]  hameaa  and 
all  JiartwiH.  Ftttwnrd  ^aln  IS  dB.  F-B  fnLLn  ^4  dB.  "3  puwtr  lieamwidlh 
IP;  dimenaiMiB  Hf  a  Spr"  k  ttT,  liim  radius  fld".  weifftiL  15  lb*  5J  ahm  feed 
tttkr.5  PI^25&  dlllrig, 

A147-23  143  -  I4B  MKa,  1M»  Waits,  wind  ana  J,4Z  ■>%  fE 

D-VACI  STACKING  Kits  VPK  include*  linri *ont*l  ifiGuntinp  boom,  harness, 
kardwiue  kuU  iMtrucUoHn  for  two  vertically  potartaed  yfcjU  pfiv*v  3  dB  pain 
over  the  single  r.^'-  i:  . 

Aii'WK,  r<Jmpl0le  A  element  ataching  kit 

AH-aK,  4  element  fynx  hiirnf.su  nnly 

A14T'VPK,  complete  11  *terne*it  atacklnfi  kic 

AUT-EK.  11  elerneni  nay.*.  h&fHWm  only 

A449-SK,  6-4-11  element  coax  harness  only 

f-iJ-11  ELEUENT  VAC  IS  The  aLumtord  of  compariaon  in  VHT-UHF  cum- 
munkattona,  now  vm  for  FM  and  verUoftJ  paJa'ri™ Hnti:  Tjie-  ftjur  untl  sis  ele- 
ment tn.wa?]^  can  be  towei-  *.irtft  mounted.  AH  are  rat*J  at  iooO  watts  wsUi 
■direct  Sfi  ohm  feed  and  PL-Soy  conn*ut«r*, 

Model  Number  AllT-U       A-14T-4 

IU'viO"       44"  M0" 

3  lbs,,  44" 

£)/2Q 

6ftrt 

.43 

1+S-I4* 


Boom 'Longre-at  el*, 
Wght./TUni  radius  Q  lha„  72 
OalnyF'B  taLiu  dB    13.2/S* 
^4  Po^cr  beam 
Wind  arsft  xq    fl 
Frrnupncy  MHe 


443 

1.21 
Mr.  nt- 


A444-11 

All?   1, 

A2W-11 

fl->"  -13" 

m"/w 

lfJ3"/1ffl" 

4  lbs.,  fJQ*' 

3  Iks..  18" 

d  lbs,r  51- 

13.2/2S 

lt/25 

I3I/2B 

4^* 

B8.* 

4S' 

.30 

.3D 

,ii> 

4<MM 

44O4&0 

£20-225 

F-FM  TWIST  12-4  dB  Gam:  Ten  elements  hoinsonta]  (hi| a rtE0.lJon  for  lew 
et»d  Mvernpe  and  ten  element*  Wftfejli  p<blarlEalion  for  FM  oovorage  For- 
ward g;aln  12.4  dB.  F  B  ratio  S3  dB.  boom  len^Ui  130"  welgnt  10  llja.,  lortE-^sit 
efement  4-0".  &2  ofun  fleflLlL  MaU;h  driven  elements  Like  PU25&  offlunectori 
use*  two  3se|iareite  Feed  lines. 

AHT4EOT  14S-14T  MHi,  jprjo  W»tU  wind  area  1.43  (WJ,  ft, 


HIGH  PERFORMANCE 
VHF  YAGIS 


3/4  , 1-1/4,  2  METER  BEAMS 

The  standard  ol  com  pa  ri  Aim  in  amateur  VBF/UHF  communica- 
tions Cush  Craft  ymgis  combine  all  out  perlprmaime  and  relia- 
bility with  optimum  size  for  ease  61  assembly  and  mountftig  at 

your  site, 

Lightweiiht  yet  rujj;pre(jp  trie  unlennas  have  -a/lft1'  0>  D.  solid 
Bltimlnum  tleruents  wtthi  5/Ll?1  c;tmter  seclionw  mounted  od  heavy 
(July  farmed  brackets.  Booms  grfi  i"  and  ?/SlrO,D,  aluminum 
luljinp,  Mast  mounti;  of  l/&'r  formed  alumlmim  have  fld)usfcibSe 
u-bolls  br  up  In  J -1/2"  O,  D,  TOsts.  thoy  cyri  l>e  mounted 
[or  horizontal  or  vertical  polarization.  C^mnplfte  inslrantioris 
Include  data  on  2  meter  FM  FZPGtttej:  operaEltin. 

m*  features  include  I  kiiowalt  Heddi  Match  for  dirt:f:t  W>  chtn 
coaxial  feed  with  9  standard  FL-25S  fitting-  AD  v laments  arc 
HpaL-tid  at  .2  wavelength  and  tapered  far  improved  bandwidth. 


Muriel  No, 

A144-7 

A144-U 

A22D-11 

A430  11 

Description 

2  m 

2m 

r.irn 

\n\ 

Elerrwnti 

7 

n 

11 

n 

Boom  Lngth. 

96" 

144" 

102" 

57" 

Weiglit 

4 

6 

4 

3 

T<r,-d  Q$m 

UdB 

13fjB 

13  dB 

13  dB 

f/B  Hat^o 

26  dB 

26  dB 

2Bd0 

28  dB 

Fwd  Lobe  (?• 

'*pw  pi. 

46 

4? 

42 

42 

SWR  i?  Ffeu. 

1  ml 

1   ID  1 

1  10  1 

1  to  1 

VHF/UHF  BEAMS' 


A50^3 
A50-5 
A50-6 
A  50-10 


$  27.50 

59,50 
89.50 


A144-7 
A 144-11 
A430  11 


19.95 
24.95 
19.95 


AMAT 


A147-4 

At  47-11 
A147-20T 
A 147-22 
A220-7 
A220-1 1 
A449-6 
A449-1 1 
AFM-4D 
AFM-24D 


S 


EUR  FM 
15.95 
24.95 
47.50 
69.50 
18,95 
22.95 
1 5.95 
21 .95 
53.50 
49.50 


ANTENNAS 

AFM-44D  47.50 

AR-2  18.50 

AR-6  24,50 

AB-25  21.50 

AB-220  18.50 

AR-450  18.50 

ARX-2  28.50 

ARX-2K  11.95 

ARX^220  28.50 

ARX-450  28.50 


TUFTS 

Radio  Electronics 

38 Ei  Main  St.,  Modfafd   MA   02155 
Phone:  6T7  395-HZB0 


NEW  ENGLAND'S 

FRIENDLIEST  HAM 

STORE 

Open  9  AM  tt*  $  PM 

Worn  -  Sill. 


nta-sser  chaw 
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77ie  radio. 


FTTQ1E 

160-10M 

FT-1  01 

160-10M 

FT-1G1EX 

160-10M 

FU2100B 

FTV-6B0B 

FTV-25Q 

FV-1018 

SP-101B 

SP-101PS 

YO-100 

YD-844 

FA-9 

MMB  1 

RFP-:02 

XF-30C 

XF-32A- 

FFM01S 
SOLID  STATE, 
FR-tOI  Digital 
SOLID  STATE, 
Accessories: 
FC6 
FOZ 
FM  1 

XF  30B 
XF-30C 
XF30D 
SP~1 01  B 


XCVR  W/ProcessOr 


LIST 
$749 


XCVR  W/O  Processor  659 

XCVR  W/O  Processor 

AC  Only,  Less  Mike  bB9 

Linear  Amplifier  359 

6M  Tmns^erter  1&9 

2M  Tronsverter  229 

External  VFO  99 

Speaker  19 

Speaker /Patch  59 

Monitor  Scope  199 

Dynamic  Base  Mike  29 

Cooling  Fan  19 

Mobile  Mount  19 

RF  Speech  Processor  89 

600  Hz  CW  Filter  45 
B  Fete  SS6  Filter 

for  FT-101  49 

160-2M/5W  RCS/R  499 

160-2M/SW  RCVR  659 

6M  Converter  30 

2M  Converter  40 

FM  Detector  20 

Aux/SW  Crystals  5 

AM-Wide  Filter  45 

600  Fte  CW  Filter  4S 

FM  Filter  49 

Speaker  1 9 


FL-101 

SOLID  STATE  16G^0M 

TRANSMITTER 

Accessories: 

R  F  P- 1 0 1  R  F  Spe  ech  Pr  ooessor 

MONITOR/TEST  EQUIPMENT 
YC-356  30  MHz  Counter 

Y  C-3  55  D  200  MHz  Counter 

YO  100  Monitor  Scope 

YP-150  Dummy  Load/ 

Watt  Meter 
YC-G01  Digital  Readout 

[101/401  series^ 

VHF  FM  &  SSB  TRANSCEIVERS 
FT-224  24CH,  2M  FM 

FT-2  Auto  BCH/2M  FM  Scanner 


200R 

FT-620B 

FT-221 

Accessories: 

MMB-2 
MMB^3 
MMB-4 


Sigmo5izer  200CH, 
2M  FM  Synthesizer 

6M  AM/CW/SSB 
2M  AM/FM/CW/SSB 

Mobile  Bracket  {FT2A> 

Mobile  Bracket  <200R) 
Mobile  Mount 
IFT620B,  FT-221) 


554 
89 

229 
289 
199 

74 

179 

249 
379 

449 
449 
679 

19 
19 

19 


FT-101E 

TRANSCEIVER 


THE  ATLAS 
210x/215x 

•  Solid  state  SSB/CW  transceivers 

•  200  watts  P.E.P.  input 

•  No  transmitter  tuning 

•  The  ultimate  in  sensitivity,  selectivity,  and 
overload  immunity* 

•  Plus  extended  frequency  coverage  for 
MARS  operation  when  used  with  1 0x 
crystal  oscillator. 

21  Ox  or  21  5x $649. 

210x  or  21  5x  with  noise  blanker  $689 

AC  Console  11 0/220 V $139 

Portable  AC  Supply  110/220V    $  95 

Plug-in  Mobile  kit    . $  44 

1  Ox  Osc.  less  crystals  ...... $   55 


ATLAS 

RADIO    INC. 


rpiiprilC    Radio  ElectrOniCS  Vh# engineering 

M      III  M      I     ■       336  Main  St,.  Medford   MA   02155 

II     !■#  I  I  ||    WMW       Phone:  617-395-8280 


TX144B  Kit ,  .    transmitter  exciter  -  1  watt  - 

2  meters *   29,95 

TX144B  W/T.  -    same  as  above  -  factory  wired 

and  tested      *  *  .  .  -        49.95 

TX220B  Kit .  .    transmitter  exciter  -  1  watt  - 

220  MHz 29.95 

TX220B  W/T,  .    same  as  above  —  factory  wired 

and  tested      .  . 49.95 

TX432BKit..    transmitter  exciter  432  MHz    ...         39.95 

TX432B  W/T.  ,    same  as  above  —  factory  wired 

and  tested      »  , ,  *  #  *  »        59,95 


.  .  .  .  . 


59.95 
69.95 
114.95 
69.95 
79.95 


RX50C  Kit    ,  .    30-60  MHz  revr  w/2  pole  10,7 

MHz  crystal  filler .  .  .  . 
RX144C  Kit.  .    140-170  MHz  revr  w/2  pole  10.7 

MHz  crystal  filter .......... 

RX144C  W/T.  .   same  as  above  -  factory  wired 

and  tested 

RX220C  ....    210-240  MHz  revr  w/2  pole  10,7 

MHz  crystal  filter . .  . 

RX432C  Kit.  .    432  MHz  revr  w/2  pole  10.7  MHz 

crystal  filter     .  .  .  ........  . 

RXCF accessory  filter  for  above  receiver 

kits  gives  70DB  adjacent  channel 

rejection     .«•■■....#•*.. 


HT144BKU.  .    2  meter  -  2w —4  channel -hand 

heid  xcvr  with  crystals  for  146,52 
simplex    .  .  .  . 129.95 

PA2501H  Kit  ,    2  meter  power  amp  -  kit  lw  in  - 

2Sw  out  with  solid  state  switching! 

case,  connectors    ,  ,  ,  - 59.95 

PA2501H  W/T.    same  as  above  -  factory  wired 

and  tested *  .  .  .        74.95 

PA4010H  Kit  .    2  meter  power  amp  -  10w  in  - 

40w  out  -  relay  switching  .  .  .  .  59.95 
PA4010H  W/T.    same  as  above  -  factory  wired 

and  tested 74.95 

PA  144/1 5  Kit  .    2  meter  power  amp  -  tw  in  - 

1 5w  out  —  less  case i  connectors 

and  switching  .,,,♦>.....  39.95 
PA  144/25  Kit.    similar  to  PA  144/1 5  kit  except 

25w  out      .  . 49.95 

PA220/15Kit,    similar  to  PA1 44/15  for  220  MHz  39^5 


PA432/1GKit  , 
PA140/10  . 
PA140/30  . 

RPT144  Kit 
RPT220  Kit 
RPT432  Kit 
RPT144  . 
RPT220  , 
RPT432   , 

PS3  Kit,  . 
PS15C  Kit 


PS15C  W/T 
PS25C  Kit  . 


PS25C  W/T    .  , 


^™  MINI^CATA,LOG  1976  ^^ 

I'hc  WuHJi  Must  Compter*  Urns  at 
VH f- -F  Wl  Kits  and  EcjJipmenl 

power  amp  —  similar  to  PA144/15 
except  lOw  and  432  MHz      .  .  . 
TOw  in  —  I40w  out  —  2  meter 
amp  —  factory  wired  and  tested 
30w  in  —  140w  out  -  2  meter 
amp  —  factory  wired  and  tested 

repeater  —  2  meter  —  15w  - 

complete  (less  crystals) 

repeater  -  220  MHz  -  15w  — 
complete  (less  crystals)    ..... 
repeater  -  10  watt  -  432  MHz 

(less  crystals)       . 

repeater  —  1 5  watt  -  2  meter  - 
factory  wired  and  tested     ♦  .  .  . 
repeater  -  1 5  watt  -  220  MHi  - 
factory  wired  and  tested     .  .  .  . 
repeater  -  1 0  watt  -  432  MHz  - 
factory  wired  and  tested     .  ,  ,  . 

12  volt  —  power  supply  regulator 
caru    ,....,...•.*.... 
NEW  -  15  amp  -  12  volt  regulated 
power  suppty  w /case,  w/f  old -back 
current  limiting  and  overvoltage 

protection .....*• 

same  as  above  -  factory  wired 
and  tested      ,,....*.-♦... 
NEW  -  25  amp  -  12  volt  regulated 
power  supply  w/case,  w/fold-back 
current  limiting  and  overvoltage 

protection      •  * 

same  as  above  -  factory  wired 
and  tested •  ■■* 


49.95 
179.95 
159.95 

46535 
465.95 
515.95 
695.95 
695,95 
749.95 

8,95 


79,95 
94,95 


129.95 
149.95 


OTHER   PRODUCTS 

BY  VHF   ENGINEERING 


CD1  Kit  , 
CD2  Kit  . 
COR2  Kit 

SC3  Kit  . 
Crystals    . 


1 0  channel  receive  xtal  deck 

w /diode  switching    ..,,...., 

10  channel  xmit  deck  w/switch 
and  trimmers   .......--.* 

complete  COR  with  3  second  and 
3  minute  timers 


.  6,95 
.14.95 
.19.95 


10  channel  auto-scan  adapter  for  RX    19.95 

we  stock  most  repeater  &  simplex 

pairs  from  146.0-147.0  (each)    ....    5.00 
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EL  CHEAPO  SPECIAL 
146 A  Nicad  batteries,  carrying 
ease,      te&z*      charger      34/94, 
94/94  direct  .......  $300.00 


S  Standard 
Communications 


Warkw  Talkie    146  A 
Penny  Pirchef  146 A  all  XTAL5  (Specify  fam  tfequerw-.*^  .  .  S298.00 


34/94 


"94/94 

- 

SCOTCH  TREAT  SPECIAL  as  above  includes  rubbef  ducky  antenna. 

Nicads  with  base  charger    ,  ,  .  .  > ...,.**.•■  $335.00 


L 


J 


SCOTCH  DELUXE  as  above  plus  Delude  carrying  raw? 

THE  WORKS  all  channels  yout  choice  spare  Nicati  Batiery  pak 


$349.00 
$400.00 


Touch  Tone  mounted  on  back  with  plug  which  will  mate  to  PL 
deck  —  $75  each.  AvaiL  separately  or  with  purchase. 


Magnetic  Mount  or  Gutter  Clamp        5/8  wave  -  S3B-50 
Specify,  2  meutrt.  220,  450  1  4  wave  -  $18.50 

r sen  Antennas 

Larsen  Antennas  to  ttt  Any  Mobile  Untt 


3/8"  unql*  hol#  mouni 


1 4 


S31  30 
11  50 


Touch  Tone  Enclosures 

$2,95  @,  Colors;  Bftige,  Grey,  Black 


\.  * 


^QfllRR 


Novice  Crystals 
(Specify  Band  Only) 


Standard 
Regency 


CRYSTALS  IN  STOCK 

Icom  Heathkit  Ken 

Wilson  VHF  Eng  Drake 

$4,50  each  -  LIFETIME  GUARANTEE 


Clegg 
And  Others 


Make /Model 

Xmit  Freq. 

Rec,  Freq. 

Please  enclose  $2,00  for  shipping  with  your  order. 


THE  FIRST  AND  STILL 

THE  LEADER  ! 


ru»*    * >  "•*>*!  l*i      hjitatHi 


WEClAL  FEATUHtS 

■  Hit    rr™»   C-nrruq  -     *f 

mMm 

:■   *in  «•/►.*  i4    *m*  i»V   **■»  *» 

II  «»l  9»r  i  *  *• 


the  IC  230  *«  00 


Pui  Buir  17 


PH-n  ■!  fmt 


ltft*fhrltnt> 


550  Jfcrc/uxidtfC  Ctedif 
uwth  t'acJt  IC-23Q 


HOW  TO  SAVE  S75.00 

WHEN  YOU  BUY  YOUR  IQ22A  FROM  TUFTS 

With  each  IC-22A  at  $249,00,  gel  vour  choice  of  15  channels  of 
crystals  at  only  $2.50  per  crystal. 

IC22A 

1  46  MHz  FM10W  Transceiver 

•  22  channel  capacity 

•  10W  nominal  power  output  w/one  Watt  low  power  position 

•  Frequency  range  146-148  MHz 

•  intermediate  Frequencies  10,7  MHz  First  I.F.N  455  kHz  second  J..F. 

•  .4  microvolts  sensitivity  for  20  dB  quieting,  .3  microvolts  for  12  dB 
SINAD 

•  Audio  power  —  1  Watt  into  6  Ohms 


_ 

,                    !    ■»  9  1 

u  ■<■***■  -«-' 

— 

:  Oj 

IC  21  A  146  MHz  FM  tOW  Trmteeiver  -  S399.  DV  21  Digital  VFO  -    $299 


tC-21* 
~   Lot*       iTitrrmDdU       *IljW       ** 

MOS  Ftl  HF  Am*  *fHj  5  *#•■ 
cjJ  rqqnutv  littw.  pl«J»  3  •  F 
llller* 

1  I  DC  mad_il»:pati  cpttrrhl  pro 
vl  OH  tor  minimum  lnru?ihii}|h 
ftffed  phpnnpt  IptonM 

"  Virtually    nu   ntainiid,    Dud   H) 

MOS  Ft!    flF  3mp  and  5- h«Hoa.J 

-fcs    In     l*m     'rant    wrtiJ    tilui 

F£1    f*njx*f  nhd  j   !   F     lillnH, 

^Virsabi?  Dutciui  ponw.  10 
vHtli  output  or  afi-Dlirer  output 
bvtwffsn  500  mill  iwntii  and  tin 
wans  may  be  teletted  hy  «1> 
UTiLiornflk  control. 

■  S.W  fl  Linage,  hullr  rlgHi  Intd 
Thn  from  panel  ol  th*  1C?1  Ar  la 
un     acturat*     m*tw     tor     VHF 


S.ft.S     Utk^bb.  Aft  w+mlnMbtm  »0 
■  pi  V  NF   MI(*nn*  ■  m»«r  rmerwts^ 
-  1n#  iC  71 A  contain*  bftWi  the 
117    VAC    mri    ih*    13.6    VDC 

ovai 

*  7  m  r»*i  i  «k  i  tfjryip*n  ion  to* 
vqu4  (C  51  «<  IC7IA  the 
DV  3H  4i  «  uhlau*  diflnai 
ivrtih«t4i«f  ir>  c{impl*if  yooi 
I  COW  2  nillH  »tallon.  Th* 
liV  .M  will  00«*Id  in  10  kHl 
ilapt  Q-wir  iho  enure  ?  merer 
bwrid.  Ii  cdfi  mli£j  i=nh  he 
ml.l.iii.ivi  lielnD  u(*d  Cfirr.uLitatv 
iiifCNrjiTa  lolicijon  at  lire  if  ant- 
mi  i  And  rocak'fl  li  »i  ilmple  41 
iiiintiirv?  Hi"  kayi.  flelaasa  (he 
I'lli  ii^ieh,  BULl  I  Fib  rcroivn  rra 
cjusnr.v    li    riiitrlayea,    TIhtu  ,ir* 


•  ic       l#s      P'QV r  *i»nn»tsi» 
m*rf>tBhU  to*  vour  liwrDl  lifri 
p-t»  lnqiwncm      V*u      won't 
tMi^vrt    th*   (ftivfn  and  wh 
iiFrtv  nf  im«  DV  Z1   untM  vow  vr 
FI*W  li 

-   Ad***iC«0       MUfeUffi       0T       the 

DW  ?l  in*  fbllltv  10  ejifftufB 
^  i^hi  win  1*1  iff  r  w"ih  *  10 
>Hr  iv^-!tTwiii™  Tit*  Q  5  kHl 
Ciflwri  ttrotntm  in*  m*«r>  in  001 

*MtHV  OH  Ihw  IrotjUfyncy,  t|u| 
ClAfi  in  Mid  Win  mtfl*«,  !hp 
■'■i-innl     iriiv      In*     ii  jiintoLl    and 

undHftlwd. 

*  Trit  DV  21  hnii  In  owll  buiH  ■" 
117  AC  H01MM  »U£K>lv  «SWBir» 
Th>«  nhilily  14  Q|j«r*tw  IrOm  th* 
12  VDC  Mr*. 


Toti^riton-ft  H*f*d-i  ITTH  J»|  -  1*9  35 


50Q  OH V  KXiWBMl  -  I1 1«,00 


DC  l*feji 


CofflUCOCCi  -  *5  00 


MoutH  tic  MM1  -   fl3  9i> 


MijuIiiho™  -  D9M 


raicoM 


ICOM  EAST,  INC, 


"htri  ft  Hfe«0tM  Qiat  l«  32A  -  f  7  DO 


Jt  3  F-A    FIPCJUIHHJ 

FttwHi  limply  TiVttri  [JCHia+:nr   -   £99.95 


*\C 


i  Pin  Avcclttsry  Fiugi  lOPPi  -  S.V0O 


RmfqIiii    Al«rin        134  Ufl 
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TRITON  IV 


Model  2QB 


ARGONAUT,   MODEL509  AMPLI  F1EF  .  MODFL  405 


TEIM-TEC 


TRITON  IV  A  npi^  push-pull  Fmol  ample 
Tier  witr*  triH  latest  gold  meTfilJze-dt  M'ner 
protected  (for>sisiorsr  operating  at  200  input 
iw:itts  nnalf  tif  bands  3.5  through  29.7  MHz.. 
Plus  a  i>ruv  crystal  heterodyne  VFQ  tea 
improved-  5hotrt  and  tong  term-  frequency 
ttabilliy  and  uniform  1  kHz  readout  resnlij- 
rionr  evert  on  iro  meters  Unsurpassed  seiec- 
tivitv  is  yours  with  the  n-ew  eigflii  pole  l.f, 
crystal  filler,  and  improved  spurious  refec- 
tion *  e^J  I  ts  ffOfli  the  new  1C  double 
baJanced  mixer. 

Many  s.rnaU  circuit  IrTvprovEments 
throughout,  iak<?n  coll^cl- i  ve  I  v .  add  mora 
performance  and  quality  pluses  -  such 
Things  a?  individuaf  temp  ere  lure  conipert' 
satE-ri  in1eqrat€d  circuit  voltage  regulators 
lot  final  bras  control  and  U^O  supply  And 
torgiid  jnducianees  In  ite  ten  and  fifteen 
meter  Jow  pass  filters,  LEO  indicators  for 
offset  tuning  and  p, LC  threshold,  -actcs-sory 
sock-el  for  added  flexibility,  and  sequen- 
tially    keyed    mute,    AGC    and    Irartsmil ter 


circujt*  Foi   even  bo1.H?r  shaped  and  clrekless 

TRITON  rV 5693.00 

\~?   3C  supply,    wiin   y    built-in  speaker    and 
VOX  =362Cj £129.00 

ARGONAUT.  MODEL  509 

Cuvurs  ;ill  Arnalsui  hands  TQ-S0  meteis. 
9  MHz  crystal  filter  2.5  kH?  bandwidth.  1.7 
sbapa  fad  or  ($  6/ SO  dB  points.  Power 
required  12-15  VDC  fa  ISO  mA  recede,  800 
mA  transmit  at  rated  output.  Construction 
aluminum  chassis,  top  and  from  panel, 
molded  piastre  end  panels.  Cream  front 
panel,  walnut  vinyl  top  and  end  Trim  Size 
HWD  4Yj"  x  1  3"  x  7".  Weight  6  lbs. 

LINEAR  AMPLI RER,  MODEL  405 

Oauei"£  all  Amateur  hands  10-60  maters. 
50  waits  output  power,  continuous  sine 
W3ve.  RF  yuattmeter,  SWR  meter  Power 
required  t2-1&  VDC  &  fl  A,  max.  Consiruc- 
tion:  aluminum  chassis,  top  and  irom  panel, 
molded    piastic   side   panels.    Cream   front 


panel,  walnut  v<nyl  lo-o  and  end  trim.  E^e. 
HlnTD  A'*"  *  T'  *  S'J    Weighi  251  II 

Argonaut,  Model  509 ,  ,  £329.00 

Linear  Amplifier,  Model  405        . ...  159  00 
Povvet  Supply.  Model  25t 

(Will  pow*c  both  units!   79.00 

Power  Supply,  Model  J1 0 

{WiH  power  Argonaut  only} £7.50 

MODEL  2U&  CRYSTAL  CALIBRATOR 
SPECIFICATIONS 

Power  Required:  9  to  17  VPC^-SmA. 

Fundamental  Fret i uwncy    UDOkHr 

Cirr.uii  Description.  Pierce  cry stnl  o-sci I J;nur. 
follovM?d  bv  Schmrtt  iri^g&T.  Ouiput 
Seated  from  unijunction  oscillator, 

Calibration:  Adjustable  to  WlrW  with  in- 
ternal variable  capacitor, 

Size:  HWD  2-1  fB"  *  4-3/8,J  *44/3" 

WeightL  K  H>. 

Model  206  Crystal  Calibrator. $26.55 


KR20-A  ELECTRONIC  KEYER 

A  fin*  instrument  for  all-around  high  perfor- 
mance electronic  keying.  Paddle  actuation 
force  is  factory  adjusted  for  rythmic  smooth 
keying,  Contact  adjustments  on  front- 
Weighting  factor  factory  set  for  optimum 
smoothness  and  articulation.  Over-ride 
"straight  key'  conveniently  located  for 
emphasis,  QRS  sending  or  tune-up.  Reed 
relay  output.  Side-tone  generator  with 
adjustable  level.  Self  completing  characters. 
Plug-in  circuit  board.  For  1T7  VAC,  50  60 
Hz  or  €-14  VDC,  Finished  in  cream  and 
walnut  vinyl.  PRICE  $67.50 

KR5-A  ELECTRONIC  KEYER 
Similar  to  KR20-A  but  without  side-tone 
oscillator  or  AC  power  supply.  Ideal  for 
portable,  mobile  or  fixed  station.  A  great 
value  that  will  give  years  of  troublefree 
service,  Housed  in  an  attractive  case  with 
cream  front,  walnut  vinyl  top.  For  6-14 
VDC  operation.  PRICE  $38.50 

KR1-A  DELUXE  DUAL  PADDLE 
Paddle  assembly   is  that   used   in  the  KR50, 
housed    in    an    attractive   formed    aluminum 

c^se-  PRICE  $25.00 

KR2-A  SINGLE  LEVER  PADDLE 
For    keying   conventional   "TO"  or  discrete 


character  keyers,  as  used  in  the  KR20-A. 

PRICE  $15.00 

KR50  ELECTRONIC  KEYER 

A  completely  automatic  electronic  kcyer  fully 
adjustable  to  your  operating  style  and  preference, 
speed,  touch  and  weighting,  the  ratio  of  the  length  of 
dits  and  dahs  to  the  space  between  them.  Self-con- 
trolled keyer  to  transmit  your  thoughts  clearly,  articu- 
lately and  almost  effortlessly.  The  iambic  Isqueezel 
feature  allows  the  insertion  of  dits  and  rfahs  with 
perfect  timing. 

An  automatic  weighting  system  provides  increased 
character  to  space  ratio  at  slower  speeds,  decreasing  as. 
the  speed  is  increased,  keeping  the  balance  between 
smoothness  at  low  speeds  and  easy  to  copy  higher 
speed.  High  intelligibility  and  rythmic  transmission  is 
maintained  at  all  speeds,  automatically. 

Memories  provided  for  both  dits  and  dans,  but  either 
may  he  defeated  by  switches  on  the  rear  panel.  Thus, 
the  KR50  may  be  operated  as  a  full  iambic  (squeeze) 
keyer,  with  a  single  memory  or  as  a  conventional  type 
Iceyer.  All  characters  are  self-eompEeling. 

PRICE  $110.00 


Memories:     Dft   and   dah.    Individual    defeat 

switches. 
Paddle  Actuation  Force:  5-50  gms 
Power    Source-     117VAC,    50-60    Hz,    6-14 

VDC 
Finish:    Cream   front,   walnut  vinyl  top  and 

side  panel  trim. 
Output:    Reed  relay.  Contact  rating  15  VA, 

400  V,  max. 
Paddies    Torque    drive    with     ball     bearing 

pivot. 
Side-tone:  500  H*  tone. 
Adjustable  output  to  1  volt. 
Size  HWO:   2Vz"  x  5K"  *  SV*" 
Weight:  1  U  lbs. 


irar 

TEN -TEC 


SPECIFICATIONS 
Speed  Range:  6  SO  w, p.m. 
Weighting    Ratio    Range:    50%   to 
classical  dit  length. 


150%    of 


KR50A 


310  003 


322-001 


SSK-1 


404-002 


Model  310-001: 
Standard  Key, 
nickel  plated  hard- 
ware, no  switch  — 
S6.65. 

Model  310-003: 
Standard  Key, 
nickel  plated  hard- 
ware, with  switch 
—  S8. 25. 

Model  320-001: 
Standard  Heavy 
Duty  Key  with 
nickel  plated  hard- 
ware, no  switch  — 
$8.20. 

Model  320-003: 
Same  as  -001  ex- 
cept with  switch  — 
$9.35. 

Model  404-002 
SSK-1:  Chrome 
Plated  -  £29.95; 
Black  Wrinkle 
Finish  -  $23,95. 

Code  Practice 
Set  with  Key- 
SIS. 50, 


Mobile  Amplifiers  With  Versatility 


•  Fully    VSWR    8i   reverse  voltage   protected 

•  No  tuning  required  across  band 

•  Switchabfe  Class  C  or  AB  operation 
•Buitt-in    TR    switching,  w/increased   delay 

for  SSB 

•  Fully  compatible  with  all  1   1  5W  FM/SSB/ 
AIWCW  rigs 

•  AH  solid  state  and  microstrip  construction 


sc^  SPECIALTY  COMMUNICATIONS  SYSTEMS,  INC. 


INPUT 

OUTPUT 

OPERATING 

SIZE 

FREQUENCY 

MODEL 

POWER 

POWE  R 

CURRENT 

CM 

RETAIL 

MHz 

NOM.W 

W0M.W 

@13  6VDC 

HKWXL 

PRICE 

50-64 

6M10-100L 

10 

TOO 

12 

7,1X102X22.9 

S1  69.95 

144  143 

2M1O'70L 

10 

70 

B 

7.1X10.2X16.5 

139.95 

144  148 

2M10  140L 

10 

140 

19 

7.1X102X26.7 

219.95 

22fr  225 

1.3M10-60L 

10 

60 

7 

7.1X10  2X1  &5 

159.95 

420-450 

7OCM2-10L 

1 

10 

2 

7.1X10,2X16.5 

1QG.95 

420450 

70CM10-40L 

10 

35 

e 

7.1X10.2X16  5 

139  95 

TUFTS 


^adio  Electronics 


386  Main  St.r  Medford   MA  02155 
Phone;  617  395  8280       Jfc_ fc 


NEW  ENGLAND'S 

FRIENDLIEST  HAM 

STORE 


Open  9  AM  to  9  PM 
Men.  —  Sat 


mastef  charge 
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Joseph  AL  Bayer 

I  7302  Yukon,  Suite  63 

Torranee   CA   90504 


Northrop  Corporation  Photo 


The  Surprising  DDRR 


Low 


Antenna 


-  -  part 


The  intent  of  this  two 
part  article  is  to  describe 
certain  modern  transmitting 
antennas  of  small  electrical 
size  useful  to  the  radio  ama- 
teur who  has  limited  outdoor 
space  available  in  which  to 
erect  radiators  of  conven- 
tional design.  All  the 
antennas  discussed,  such  as 
the  DDRR,  LPT,  and  mag- 
netic transmitting  doublet, 
are    forms    of    radiating    rf 

transmission  lines.  Each  is 
capable  of  rapid  frequency 
tuning   using   very   low   loss 


variable  condensers.  Most  are 
narrowly  banded  in  fre- 
quency response  due  to  small 
electrical  size  and  low  radia- 
tion resistance;  this  seeming 
limitation,  however,  turns  out 
to  afford  a  substantial  im- 
provement in  signal -to- noise 
ratio  during  the  receiving 
phase  of  the  two  way  com- 
munications process. 

By  the  end  of  Part  I  the 
reader  had  been  provided 
with  the  relations  needed  to 
design  a  DDRR  antenna  for 
optimum   tuning  across  any 


amateur  band  (or  a  bit  more), 
and  to  match  it  directly  to 
standard  fifty  Ohm  coaxial 
feed  transmission  line  to 
obtain  low  vswr  across  an 
entire  ham  band.  Here  the 
DDRR  design  will  be  com- 
pleted and,  in  the  process, 
any  need  for  use  of  space- 
consuming  radial  wire  ground 
plane  systems  will  be  re- 
moved. 

Radiation  Resistance  of  Small 
Antennas 

Radiation     resistance     Rr 


can  be  defined  in  terms  of  the 
amount  of  energy  an  antenna 
loses  per  rf  cycle  to  a  distant 
space  region  occupied  by  all 
the  other  antennas  in  the 
universe  (as  compared  to  that 
supplied  to  its  input 
terminals).  The  radiation 
energy  loss  must  be  related  to 
a  *  'distant  space"  region 
because  in  its  "near  space'1  an 
antenna  also  stores  input 
power  within  a  field  sur- 
rounding its  conductors.  Such 
stored  field  power  exists  in 
the  form  of  a  standing  wave, 
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the  energy  merely  flowing 
back  and  forth  between  the 
antenna  and  near  space 
during  each  rf  cycle;  this 
space  standing  wave  antenna 
field  is  very  much  (ike  that 
found  very  close  to  open 
wjret  rf  transmission  fines. 

As  the  size  of  an  antenna 
shrinks  in  comparison  to  the 
wavelength  A  at  which  it  is 
operated,  less  and  less  of  its 
supplied  power  is  lost  as 
radiation  per  rf  cycle  into  the 
far  space,  and  more  and  more 
is  stored  in  its  near  zone 
standing  wave  field.  By  the 
definition  given  here,  then, 
the  radiation  resistance  Rr  of 
electrically  short  antennas  is 
small  in  value.  Although  the 
exact  EM  field  process  which 
creates  antenna  radiation  is  a 
complex  subject,  it  is  possible 
to  give  the  radiation  resis- 
tance of  monopole  antennas 
whose  length  h  is  equal  to  or 
less  than  thirty-six  electrical 
degrees  quite  simply.  We  will 
start  off  by  giving  two  engi- 
neering-type axioms: 

7, ft  When  an  electrically 
short  monopole  antenna 
operating  either  over  ground 
or  Its  electrical  image  is 
brought  to  electrical 
resonance  solely  by  placing  a 
reactance  jXj  in  series 
between  its  base  and  ground 
to  cancel  out  the  antenna's 
self-reactance,  such  an 
antenna  possesses  a  current 
distribution  yielding  mini- 
mum radiation  resistance  in 
relation  to  its  conductor 
length  h  in  degrees, 

20.  When  an  electrically 
short  monopole  antenna 
operating  either  over  ground 
or  its  electrical  image  is 
brought  to  electrical  reson- 
ance solely  by  placing  a  reac- 
tance JX2  in  parallel  with  its 
top  end  and  ground  to  cancel 
out  the  antenna's  self-reac- 
tance, such  an  antenna 
possesses  a  current  distribu- 
tion yielding  maximum  radia- 
tion resistance  in  relation  to 
its  conductor  length  h  in 
degrees. 

The  term  "engineering"  is 
used  here  in  giving  the  two 
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Figt  L  Limiting  cases  of  current  distribution  along  electrically 
short,  cylindrical  monopole  antennas  resonated  solely  with  fa) 
base  reactance  and  (b)  top  reactance.  Height  h°  is  equal  to  or 
less  than  thirty-six  efectrical  degrees. 


axioms  because  they  are 
limited  by  the  following 
premise:  The  loading  reac- 
tances jXi  or  jX2  are  not 
themselves  sources  of  wave 
radiation  which  is  in  phase 
opposition  to  the  radiation 
produced  by  the  short 
antenna.  With  such  a  restric- 
tion understood,  the  current 
distributions  for  these  two 
types  of  reactance  loading 
limits  of  the  small  antenna 
are  given  in  Fig.  1  (a,  b).  Each 
antenna's  current  distribution 
is  assumed  to  be  in  the  form 
of  a  sine  wave.  However,  the 
shape  of  the  current  distribu- 
tion in  each  antenna  is 
straight-sided  because  a  plot 
of  the  function  sine  h°  over  a 
distance  less  than  thirty-six 
degrees  produces  a  graph 
which  "looks'*  like  a  straight 
line. 

In  Fig.  1  (a)  for  the  short 
monopole  solely  base-loaded, 
the  antenna  current  goes  to 
zero  magnitude  at  its  conduc- 
tor top  end  because  at  this 
point  it  is  "open  circuited11 
into  free  space.  At  the  base  of 
this  monopole  the  relative 
resonant  current  amplitude 
there  is  assumed  to  be  equal 
to  1.0  Amperes.  Inside  the 
straight-sided  current  distri- 
bution shapes  of  both 
antennas,  the  shaded  region  is 
labeled  CA.  This  means  cur- 
rent area  or,more  specifically: 
relative  current  distribution 
area.  With  the  antenna  height 
h  given  in  degree  units  and 
the  current  relative  amptitude 
given  in  Amperes,  these  rela- 
tive areas  CA  have  the  dimen- 


sions of  degree-Amperes.  For 

the  solely  base-loaded  mono* 
pole  of  Fig,  1(a)  (case  1*0), 
the  triangularly  shaped  cur- 
rent distribution  area  CA  is 
found  from  plane  geometry 
as 


m* 


For  the  solely  top-loaded 
monopole  of  Fig.  1  (b)  (case 
2,0),  the  irapezoid-shaped 
current  distribution  area  CA 
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In  this  case  the  current 
amplitude  at  the  antenna  con- 
ductor top  is  no  longer  zero 
Amperes;  with  resonance  pro- 
duced solely  by  the  top  reac- 
tance jX2,  the  current  I  top 
now  equals  (cosine  h  ) 
Amperes  in  relative  value. 
The  current  l^se  >*  still 
assumed  to  be  equal  to  1 .0 
relative  Amperes*  In  terms  of 
such  relative1  current  distri- 
bution area  CA,  the  radiation 
resistance  Rr  of  short  mono- 
pole  antennas  of  height  h 
equal  to  or  less  than  thirty-six 
electrical  degrees  is  just 

K  * CUH7I5 IC* niit  Aran*!?  »*■ 

Electrically  short  doublets 
in  free  space,  of  total  length 
2h°,  have  a  radiation  resis- 
tance Rr  twice  as  large  as  that 
given  by  (2-3,0)  when  each 
"monopole"  half  of  such 
doublet  is  loaded  as  stated 
here.  Equation  (2-3.0)  is 
important    in    the   design   of 


electrically  small  antennas 
because  it  emphasizes  that 
radiation  resistance  Rr  is  not 

a  constant  for  a  given  mono- 
pole  height  h°,  but  may  be 
increased  by  control  of  the 
current  distribution  along  the 
short  antenna. 

Radiation  Resistance  of  the 
DORR  Antenna 

The  reader  may  recall 
from  Part  I  that  the  electrical 
height  h°  of  the  six  foot 
vertical  post  conductor  in  the 
75  meter  band  DDRR 
antenna  was  8.78  degrees  at 
4.0  MHz.  Viewed  as  a  mono- 
pole  antenna,  Schelkunoff's 
equation  (1-2.0)  gave  the 
average  characteristic  impe- 
dance of  the  four  inch 
diameter  conductor  trans* 
mission  line  as  Km  =  197.57 
Ohms.  It  is  noted  that  Km 
does  not  enter  into  the  ex- 
pression for  radiation  resis- 
tance. If  we  wished,  however, 
to  use  just  such  a  post  itself 
as  a  simple  cylindrical  mono- 
pole  over  ground,  Km  would 
come  in  handy  in  determining 
the  value  of  the  reactance  jX] 
needed  to  solely  bring  it  to 
resonance  at  4.0  MHz  by  base 
loading: 

For  the  vertical  post,  used 
as  a  simple  monopole 
antenna,  (2-1.0)  gives  us  the 
CA  for  this  case  as 
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The  radiation  resistance 
for  this  case  would  then  be 

Now,  if  the  missing  ele- 
ments of  the  DDRR  antenna 
system  consisting  of  the  hori- 
zontal ring  transmission  line 
section  of  5°  and  the  tuning 
condenser  C  were  restored 
and  adjusted  to  resonate  the 
DDRR  at  4.0  MHz,  we  would 
have  case  2.0F  As  cosine  8.78 
degrees  equals  0,988,  this 
becomes  the  relative  magni- 
tude of  Itop  in  Amperes, 
giving  for  CA: 


-C026Oh*n*  14.0  WH^ 
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Fig.  2.  fa)  Construction  suggestions  for  a  ham  band f  "doublet1* 
DDRR  antenna,  (b)  Permanent  unbalanced-to-balanced  feed, 

(c)  "Jury  rigged"  coax  feed  to  find  fifty  Ohm  input  point  X. 

(d)  Suggested  heavy  plastic  weather  housing  for  tuning 
condenser^  mo/or  drive,  and  sine  potentiometer;  control  wires 
to  shack  are  brought  out  of  box  at  right  angles  to  DDRR 
conductors. 


Needless  three  decimal 
place  accuracy  was  used  here 
because     the     current     ratio 

hop/'base  of  the  DDRR  at 
4.0  MHz  closely  approaches 
unity,  giving  almost  a  four- 
to-one  increase  in  radiation 
resistance  over  the  same 
mo  no  pole  antenna  solely 
base-loaded  to  resonance.  A 
four-to*one  increase  in  radia- 
tion resistance  Rr  represents 
the  theoretical  upper  limit 
attainable  for  a  short  mono- 
pole  antenna  as  compared  to 
its  Rr  when  solely  base- 
loaded.  Does  that  mean  that 
the  DDRR  antenna  actually 
reaches  the  theoretical  limit 
of  loading  for  short  antennas? 
Not  quite!  This  is  where  the 
limitation  placed  on  the 
axioms  comes  En;  because  the 
DDRR  tuning  condenser  C 
has  displacement  current  lcap 
flowing  through  it  in  propor- 
tion to  Its  capacity  setting,  it 
represents  a  concentrated  ra- 
diation source  itself.  As  the 
current  flow  lcap  is  in  the 
opposite  direction  to  the  con- 
duction current  lbase  in  the 
vertical  post  monopole,  the 
total  effect  is  to  "drive 
down"  the  effective  radiation 
resistance  R^  of  the  DDRR  as 
a  system.  This  effect  is  repre- 
sented by  the  equation 


The  detrimental  effect  on 


Re  of  the  DDRR  represented 

by  (2-4.0)  is  negligible  at  4.0 
MHz  due  to  the  high  reac- 
tance -jXc  of  the  tuning  con- 
denser set  to  minimum 
capacity.  Although  not 
serious,  it  becomes  worthy  of 
notice  at  3.5  MHz.  Hence  the 
warning  in  Part  I  related  to 
attempting  to  make  one  ring 
element  cover  two  hf  bands. 

Frequency  Bandwidth  of 
Antennas 

A  practical  way  to 
describe  the  concept  of 
antenna  frequency  bandwidth 
i  i  ■  follows:  Assume  that  at 
the  resonant  frequency  Fq  of 
the  DDRR  the  correct  feed 
point  X  (discussed  in  Part  I) 
and  ground  produces  an  input 
impedance  Zjn  =  50  +  jO 
Ohms;  a  fifty  Ohm  coaxial 
line  connected  to  the  DDRR 
there  would  display  a  vswr  of 
1.0:1  at  fQ.  Now,  without 
retuning  the  DDRR  capacitor 
Cp  assume  that  the  trans- 
mitter frequency  only  is 
increased  to  some  higher  fre- 
quency fhigh  where  Zjn  -  SO 
+j50  Ohms;  then  assume  that 
the  transmitter  frequency 
only  is  reduced  below  f0  to 
some  frequency  f|ow  where 
Zjn  =  50-jSO  Ohms.  At  fre- 
quencies fhigh  ^d  f|ow  the 
feed  coax  vswr  would  in- 
crease   to    2.6:1.    The    total 

frequency  span  fhigh  -  flow  is 
the  half  power  width  of  the 
antenna.  In  the  DDRR 
antenna  case  it  is  the  fixed- 
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tune  half  power  frequency 
bandwidth.    In    the  case   of 

non-tunable  antennas  such  as 
a  half  wave  doublet,  quarter 
wave  vertical,  yagi,  etc.,  it  is 
the  antenna  half  power 
frequency  bandwidth,  period! 
Another  way  to  describe  this 
term  is  that  at  fhigh  and  f|ow 
the  reactive  part  of  antenna 
input  impedance  jXjn 
becomes  equal  to  the  resistive 
part  Rjn. 

In  Part  I  we  mentioned 
that  a  transmission  line 
antenna  could  be  regarded  as 
a  highly  mismatched,  open 
wire  transmission  line  "stub" 
section  and  that,  due  to  such 
mismatch,  the  line  stub 
possessed  high  amplitude 
standing  waves  along  its 
length  {on  the  antenna  itself; 
not  in  the  feedline  to  it).  All 
hf  antennas  are  forms  of  rela- 
tively mismatched  rf  trans- 
mission line  stubs.  The  term 
"mismatched"  is  used  in  rela- 
tion to  a  mismatch  between 
the  antenna  wave  impedance 
and  the  distant  space  wave 
impedance  Z0  equals  377 
Ohms.  The  lower  the  antenna 
radiation  resistance  value  Rr 
is,  (for  a  fixed  value  of  ohmic 
environmental  loss  Rfi),  the 
higher  the  vswr  on  the 
antenna  itself.  The  vswr  on 
small  antennas  does  not  go  to 
infinity  to  one,  however, 
because  a  small  amount  of 
input  power  energy  is  (a)  lost 
in  the  small  but  finite  Rr  and 


(b)  lost  into   Rfi  in  heating 

the  antenna's  near  zone  EM 
environment. 

This  vswr  on  the  antenna 
itself  can  be  related  to  the 
antenna  half  power  frequency 
width  or  antenna  Q.  To  get 
the  right  answers  using  con^ 
ventional  methods  is  very 
difficult  and  requires  use  of 
higher  mathematics.  Fortun- 
ately, Schelkunoff  comes  to 
the  rescue  in  making  things 
easy  for  us  with  his  very 
useful  expression  for  the 
characteristic  impedance  of 
an  antenna  as  an  rf  trans- 
mission line.  When  you  know 
Km  —  and  can  calculate  Rr 
from  the  simple  equations 
(2-1.0),  (2-2.0),  and  (2-3.0)  - 
difficulties  evaporate.  All  you 
need  then  are  the  following 
relations:2 
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As  an  example,  let  us  take 
the  calculations  we  just  made 
for  the  case  of  the  vertical 
post  monopole  element  of 
the  75  meter  band  DDRR. 
Our  Km  (regardless  of  load- 
ing) was  197.57  Ohms.  When 
solely  base-loaded,  the  DDRR 
monopole  post  alone  gave  us 
an  Rr  equal  to  0.234  Ohms  at 
4.0  MHz.  For  this  case. 
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The  same  height  post 
monopole  of  Km  =  197.57 
Ohms,  when  solely  top- 
loaded  as  an  element  of  the 
DDRR  antenna,  produced  an 
initial  value  of  Rr  equal  to 
0.93  Ohms.  As  C  is  set  to 
minimum  capacity  at  4.0 
MHz,  its  reactance  is  high  and 
can  be  calcuated.  Therefore, 
let  us  set  Re(DDRR)  equal  to 
0.850  Ohms  at  4.0  MHz. 
Then  again, 


W  &1  -a 


=  •  »*" 


*.  tt*»* 


at  it 


Again  here,  wc  have 
employed  needless  decimal 
point  accuracy  to  illustrate 
the  method,  using  relations 
which  are  approximations. 
Nevertheless,  the  answers 
secured  are  useful.  It  is  seen 
that  using  the  monopole 
base-resonated  with  a  lossless 
loading  coil,  the  half  power 
frequency  bandwidth 
obtained  is  just  barely  wide 
enough  to  pass  a  3  kHz  SSB 
signal  or  CW-type  trans- 
mission, Conversely,  the  same 
monopole  —  as  part  of  the 
DDRR  -  would  easily  pass 
"high  fidelity"  double  side- 
band AM;  however,  we  based 
our  calculations  on  Rr  alone. 
As  Rj2  adds  to  Rr  in  terms  of 
the  "dampening"  of  the  vswr 
on  the  antenna  system,  both 
antennas  would  actually 
display  a  wider  bandwidth 
found  by  substituting  Rt 
equals  Rr  +  Rjj  in  (2-5.0).  We 
don't  know  what  Rr  is  in 
value  as  yetp  but  we  certainly 
wish  in  some  way  to  keep  it 
to  a  minimum.  Securing 
antenna  bandwidth  increase 
due  to  the  "swamping*1  in- 
fluence of  Rfj  is  a  poor  way 
to  go,  as  it  will  drop  antenna 
efficiency  N  as 
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We  will  include  the  en- 
vironmental ohmic  loss  resis- 
tance R£2  in  our  discussion  a 
bit   later.    Here  is  a  critical 


point,  however:  In  two-way 
hf  communications,  employ- 
ing a  single  antenna,  we  wish 
to  secure  a  total  half  power 
antenna  bandwidth  just  wide 
enough  to  pass  the  data  infor- 
mation rate  to  be  communi- 
cated (CW  speed,  FM,  SSB 
spectral  content)  while  avoid- 
ing excess  or  redundant 
antenna  bandwidth.  During 
the  transmission  phase  of  our 
communications,  an  increase 
in  antenna  bandwidth  of  fifty 
octaves  or  more  greater  than 
we  need  doesn't  count  one 
way  or  the  other.  In  the 
reception  mode  of  our  two- 
way  communications,  how- 
ever, excess  antenna  band- 
width permits  more  random 
noise  to  pass  and  load  the 
front  end  of  the  receiver  to 
effectively  decrease  signal-to- 
noise  ratio.  Too  wide  an 
antenna  bandwidth  also  in- 
creases the  QRM  we  ex- 
perience on  the  desired  signal 
we  are  trying  to  copy  in  the 
presence  of  strong,  just-off 
channel  carriers.  Modern 
communicati  ons  receivers 
rely  heavily  on  hf  selectivity. 
Here,  we  wish  to  assist  the 
front  end  stages  of  the  re- 
ceiver by  placing  a  narrow, 
tunable,  "bandpass  filter" 
between  them  and  the  rf 
universe  —  in  the  form  of  the 
antenna, 

I  said  "tunable!"  That  is  a 
key  factor  here.  When  we  use 
antennas  which  exhibit  a 
narrow  but  just  "wide 
enough"  bandwidth,  we  must 
be  able  to  move  this  filter 
"slot"  quickly  in  frequency 
to  carry  on  practical  hf  com- 
munications. If  we  secured 
such  a  narrow  frequency 
width  "slot"  from  an  electri- 
cally small  antenna  resonated 
solely  by  the  lowest  possible 
loss,  extremely  high  0  load- 
ing coil  placed  very  high  up  in 
the  monopole  (to  increase 
CA),  the  instant  we  tried  to 
vary  the  coil  inductance  (by 
coil  taps,  turn  sliders,  etc) 
and  change  the  frequency  of 
resonance,  effects  from  eddy 
currents  and  consequent 
departure  from  optimum  coil 


shape  factor  would  imme- 
diately run  up  coil  loss  -  and 
the  antenna  radiation  effi- 
ciency would  plunge  down- 
ward. An  air  or  vacuum  con- 
denser is  of  exceedingly  high 
Q  at  a  given  capacity  setting; 
varying  capacity  over  wide 
limits  to  change  antenna  fre- 
quency hardly  affects  con- 
denser Q  at  all. 

An  Image  for  the  DDRR  (and 
Other  Transmission  Line 
Antennas) 

Those    among    the    ham 

brotherhood  who  hold  calls 
with  only  two  letters  after 
the  area  prefix  may  still 
remember  a  device  now  rele- 
gated to  moth  balls  together 
with  the  spark  gap,  galena 
detector,  and  super-sensitive 
regenerative  receiver:  the 
counterpoise  (especially  the 
tuned  counterpoise).  The 
counterpoise  was  placed 
under  your  linear  monopole, 
"T%  or  "V  antenna  when 
there  was  less  than  X/2  hori- 
zontal space  area  diameter 
available  in  which  to  lay  out  a 
radial  wire  ground  system  on 
the  soiL  You  found  it  very 
curious:  If  you  did  go  ahead 
and  lay  out  n  number  of 
electrically  short  radial  wires 
on  the  soil  and  operated  the 
antenna,  you  got  some  value 
of  radiation  efficiency  Ni 
from  the  total  antenna/ 
ground  system.  But  if  you  (a) 
lifted  the  same  n  number  of 
short  radial  wires  a  bit  above 
the  soil,  (b)  insulated  the 
whole  system  of  n  wires  from 
soil  ground,  and  (c)  then 
tuned  each  short  radial  wire 
in  the  system  to  resonance  at 
fQ  using  individual  series  load- 
ing coils  -  if  you  did  that, 
you  obtained  a  substantial 
improvement2  in  total 
antenna  system  efficiency. 

The  old-time  professional 
antenna  men  who  first 
observed  this  phenomenon 
said  to  themselves,  "Wow, 
this  is  really  weird!  For  some 
reason  my  insulated,  tuned 
wire  ground  system  collects 
more  electric  E  lines  of  the 
antenna  near  zone  field  and 


returns  this  energy  back  to 
the  antenna  input  terminals 
with  less  total  ohmic  loss  Rj2 
than  the  same  number  of 
short  wires  just  laid  on  the 
soil  surface!"  Unfortunately, 
space  does  not  permit  our 
having  a  QSO  at  this  point 
about  the  beautiful  phenome- 
non of  rf  soil  and  space  cur- 
rent (displacement)  diffrac- 
tion which  relates  to  this  very 
effective  but  now  almost  for- 
gotten low  frequency  antenna 
technique.  It  can  only  be 
noted  that  such  electrically 
small,  insulated  and  tuned 
counterpoise  systems  even 
permitted  erection  of  mono- 
pole  antennas  on  the  roofs  of 
tall  municipal  buildings  in  the 
early  days  of  BC  radio  where 
the   small   roof  space    there 

didn't  offer  a  prayer's  hope 
for  use  of  a  conventional  wire 
"ground"  system.  The  tuned 
radial  wire  counterpoise 
worked  well.  A  de-tuned 
radial  wire  system,  however, 
was  inefficient  by  compar- 
ison. Therefore,  the  tuned 
radial  wire  counterpoise  was 
just  fine  for  use  in  one  way: 
fixed  frequency  broadcast 
type  transmission.  For  use  in 
two-way  hf  communications 
where  frequent  and  rapid  fre- 
quency changes  are  necessary, 
it  is  an  impractical  nightmare! 
You  have  to  retune  each  of 
those  series  loading  coils  -  n 
of  them!  An  automated 
system  to  do  this  would  not 
only  be  a  Rube  Goldberg 
mechanical  mess,  but  run  into 
the  same  efficiency  problem 
in  varying  coil  inductance 
mentioned  a  ways  back.  Now, 
we  said  radial  wire  ground 
system! 

In  Fig,  3(a)  of  Part  I,  you 
will  notice  that  the  image 
currents  flowing  in  a  con- 
tinuous surface,  electrical 
"mirror"  ground  plane 
beneath  a  DDRR  antenna  are 
not  radial  in  geometry. 
Instead,  the  image  currents  of 
the  DDRR  flow  around  in 
circles,  going  in  the  opposite 
direction  to  the  currents 
flowing  in  the  ring  conductor 
just  above  them.  Very  careful 
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laboratory  measurements 
carried  out  on  a  5X  by  5X 
sheet  copper  ground  plane 
beneath  a  DDRR  show  that 
these  image  currents  do  not 
begin  to  turn  outward 
radially  until  you  get  at  least 
A/8  distance  away  from  the 
ring  conductor.  At  such  a 
distance,  these  image  currents 
are  very  weak  in  magnitude; 
they  do  not  decay  by  the  1  /r 
rule  at  alL  It  was  found  that 
DDRR  antennas  of  the  purely 
monopole  form  did  not 
operate  efficiently  when 
placed  over  a  true  radial  wire 
ground  plane  —  only  over 
sheet  metal  mirrors.  Of 
course,  in  the  case  of  the 
U.SS.  Wheeling  DDRR,  we 
had  a  pretty  good  approxima- 
tion to  such  a  sheet  metal 
mirror  in  the  form  of  the 
hangar  roof,  welded  ship's 
structure  nearby,  and  that 
immense  surrounding  sea 
plane,  so  we  used  it  effec- 
tively. But  what  if  the  Navy 
had  asked  us  to  errect  that 
2-30  MHz  DDRR  on  Old 
Ironsides  (all  wood  in  spite  of 
her  heroic  name)?  Well,  we 
would  have  just  said,  "Aye, 
aye,  Sir;  You  can  have  it  on 
the  teakwood  deck  or  at  the 
peak  of  the  foremast/1 

This  is  the  way  we  would 
have  handled  the  job  on  the 
double; 

Under  each  of  those  over- 
head, separate  frequency 
band  DDRR  ring  elements  we 
would  have  placed  a  "mirror" 
image  ring  conductor  -  an 
exact  duplicate  ring,  using  the 
same  tubing  conductor 
diameter  d,  same  circumfer- 
ential length  S&,  and  so  forth. 
Instead  of  each  of  those 
tuning  condensers  C  being 
connected  to  the  metal  roof 
of  the  helicopter  hangar  at 
terminals  4GP  each  would 
have  been  returned  to  a  dupli- 
cate  terminal  4A'  on  the 
image  ring  conductor  below. 
In  such  a  conversion  to  a 
mirror  image  DDRR,  we 
would  not  have  increased  the 
vertical  height  h  at  all. 
Instead  of  the  view  of  each  of 
those   fiberglass   posts  which 


we  see  in  Fig,  1,  Part  I, 
supporting  the  DDRR  ring 
elements  in  parallel  alignment 
above  the  hanger  roof,  we 
would  now  see  another  bee- 
hive insulator  at  each's  base 
end,  used  to  hold  the  two 
ring  conductors  in  parallel 
alignment.  Unlike  that  system 
of  radfal  wire,  tuned  images 
in  the  old  counterpoise 
system,  however,  there  would 
be  no  need  for  a  bull  gang  of 
sailors  to  rush  out  on  deck 
each  time  a  QSY  was  needed 
to  start  madly  grid  dipping  all 
those  series  loading  coils  to 
the  new  operating  frequency. 
Instead  the  operator,  in  the 
comfort  of  the  shack,  would 
merely  push  the  DDRR 
tuning  control  button. 
Because  the  two  ring  ele- 
ments are  mirror  images  of 
each  other,  tuning  condenser 
C  would  now  move  the  entire 
DDRR    system    to    the    new 

operating  frequency  fo  as 
before.  Of  course,  the  con- 
verted Navy  DDRR  now 
sitting  on  the  mizzen  fore- 
peak  of  Old  Ironsides  would 
no  longer  be  a  monopole:  It 
would  be  a  DDRR  doublet 
antenna:  still  vertically  polar- 
ized, still  a  low  angle,  omni- 
pattern  antenna.  Its  radiation 
resistance  Rr (doublet)  would 
remain  unchanged.  This  is 
because,  although  you  would 
use  now  V?h  (instead  of  h)  to 
get  CA  from  equation  (2-2.0), 


you  would  multiply  the 
answer  you  get  from  the 
monopole  radiation  resistance 
equation  (2-3,0)  by  two  for 
the  doublet  case.  Finally, 
although  this  is  not  a  "con- 
struction" article.  Fig.  2  is 
included  to  guide  the  amateur 
experimenter  who  desires  to 
complete  a  compact  size 
DDRR  and  put  it  on  the  air. 
From  Fig,  2  you  sec  that 
the  minimum  size  ham  hand 
DDRR  is  a  single  post  model. 
Also,  because  it  is  costly  and 
difficult  to  form  large 
diameter  tubing  into  circular 
shape,  the  ham  band  model 
has  a  square  shape:  square, 
not  rectangular-  The  total 
path  length  G  +  H  +  I  +  J  +  K 
should  be  equal  to  the  length 
S°  you  obtain  from  the  rela- 
tions in  Part  1,  with  H  =  I  =  J 
=  G  +  P  +  K.  In  an  hf  band 
DDRR,  the  gap  P  between 
the  tuning  condenser  end  and 
the  monopole  post  should  be 
about  U5  degrees  at  the  high 
frequency  end  of  frequency 
coverage.  All  ring  conductor 
joints  must  be  welded*  This 
means  heliarc  welding,  when 
high  conductivity  aluminum 
tubing  is  used.  Please  don't 
use  automobile  exhaust 
tubing  or  cad-plated  conduc- 
tors. Contact  resistance  and 
conductor  loss  spells  disaster 
in  electrically  small  antennas, 
due  to  the  high  magnitude 
currents  in  such  radiators.  Oh 


yes  —  use  an  absolute  min- 
imum diameter  of  3  inches 
for  the  conductor  diameter  in 
antenna  elements  operating 
lower  than  7,3  MHz.  The 
smaller  Km  (equation  1-2,0) 
gets,  the  higher  both  effi- 
ciency and  bandwidth  (fixed 
tune)  becomes.  As  the  image 
doublet  DDRR  requires  no 
other  ground  plane,  most 
users  will  probably  mount  it 
on  a  roof  of  some  kind 
(garage,  house,  pole).  When 
the  height  above  ground  is  at 
least  equal  to  h,  use  the  for- 
mula 

*c-3)f  lam  ^-  Q-m 

instead  of  equation  (1-1-0) 
for  the  characteristic  impe* 
dance  of  the  horizontal  trans- 

mission  line  section  (in 
getting  the  needed  capacity 
values  for  tuning).  The 
change  in  Kc  of  the  image 
DDRR  does  not  impair  per- 
formance of  the  antenna 
when  in  operation. 

Finally,  it  is  seen  that  if 
we  are  dealing  with  a 
"doublet"  DDRR,  the  "base" 
terminals  1A,1G  of  the 
"monopole'1  are  now  located 
at  the  center  of  the  vertical 
post.  The  doublet  requires  a 
balanced  rather  than  un- 
balanced feed,  yet  we  still 
want  to  feed  it  with  a  coax 
line  to  the  shack.  OK  —  as 
seen,  the  coax  line  from  the 
shack  now  enters  the  vertical 


Fig.  3.  (a)  Low  Profile  Tunable  (LPT)  antenna  operated  in  parasitical  ly-coupled}  wide  passband, 
single  channel  mode  using  n  elements,  (b)  Typical  vswr  versus  frequency  curve;  solid  fine 
indicates  half  power  frequency  bandwidth  of  total  array;  broken  lines  indicate  individual  vswr 
response  of  each  coupled  element. 


I        f       1 

(ANTENNA  ELEMENTS) 

Z 


<*  PIQfl  WAGE) 


I  <J  I 


2  6  ■ 


FttEQUENCn 

C.frl 


39 


post  via  a  hole  through  the 
conductor  wall  at  Vi\\l  then  is 
pushed  around  inside  the  top 
horizontal  element  conduc- 
tor, passes  down  through  a 
hole  in  its  bottom  side,  and 
continues  on  down  the  inside 
of  a  .5  inch  o.d.  thin  wall 
tubing  section  to  the  VSh 
point. 

At  this  point,  the  shield  of 
the  coax  is  folded  back  over 
the  outside  of  the  feed  tube 
and  clamped  in  contact  with 
the  metal.  The  coax  inner 
conductor  spans  about  a  one 
inch  gap  to  connect  to  the 
upper  end  of  another  1 .5  inch 
feed  tube  extending  down  to 
the  lower  "ring"  conductor. 
You  need  first  to  determine 
the  location  of  X  for  this 
balanced    feed    arrangement. 

In  Fig.  2(c),  a  suggestion  is 
given  for  a  temporary 
arrangement  of  coax  to  locate 
X  and  spacing  L  from  the 
vertical  post.  The  black  vinyl 
coax  jacket  is  stripped  back 
to  expose  the  shield  braid 
over  a  sufficient  length  sec* 
tion  of  coax  end.  An  addi- 
tional "dummy"  length  is  cut 

off  and  the  inner  conductor 
and  shield  shorted  together  to 
make  a  bottom  feed  section 
conductor.  The  aluminum 
tubing  is  polished  with  sand- 
paper to  permit  good  elec- 
trical contact,  and  the  coax 
line  section  temporarily  "jury 
rigged/'  as  shown,  at  a  trial 
spacing  L  Loops  of  wire 
"twists"  are  used  to  hold  the 
coax  shield  in  contact  with 
the  aluminum  ring  conductor 
and  post.  With  the  rig  tuned 
to  the  center  of  the  band, 
vary  dimension  L  carefully 
until  a  vswr  of  close  to  LQ:1 
can  be  secured  in  the  feed 
coax  when  tuning  condenser 
C  is  "tweaked"  to  bring  the 
DDRR  to  resonance  at  the 
transmitter  frequency.  With 
the  temporary  feed  tightened 
down  at  this  X  location,  now 
tune  the  rig  up  to  the  desired 
top  frequency  of  tuning  for 
that  band  element.  If,  with- 
out relocating  the  feedpoint 
X,  a  vswr  of  at  least  2:1 
cannot  be  attained  at  the 
fhigh  with   tuning  condenser 


C    close     to     its    minimum 

capacity,  a  bit  of  "pruning' '  is 
needed.  Small,  equal  length 
conductor  sections  must  then 
be   removed   from    the   con- 
ductor ends  4A,  4A'  until  a 
clear   minimum   vswr  dip  is 
observed    at    the    high    fre- 
quency end  of  coverage  with 
C  close  to  minimum  capacity. 
The  exact  minimum  vswr  is 
not  important,  but  the  "dip" 
in    vswr    should    be    clearly 
seen.  The  location  procedure 
for   X  at  the  center  of  the 
band  must  then  be  repealed 
until  a  1.0:1  vswr  is  secured 
with  the  DDRR  resonated  by 
tuning    C    It    will    then    be 
found  that  the  vswr  will  be 
less  than  2:1  at  both  the  high 
and    low   band    limits   for   a 
fixed  feedpoint  X.  The  "jury 
rigged"    coax    feed    is    then 
removed  and  the  permanent 
feed  conductor  system  sub- 
stituted.   When    cutting    the 
hole  to  pass  the  coaxial  line 
on  the  underside  of  the  top 
horizontal  tubing  conductor, 
the  hole  should  be  elongated 
about  one  inch  on  either  side 
of  the  X  location  to  permit 
"inching"  the  permanent  feed 
in   final    tests  for  vswr.  An 
old-fashioned  tube  "socket" 
die   cutter  is  handy  for  this 
purpose.    Warning:    Do    not 
attempt   to   make  the  above 
described  matching  rests  until 
(a)  the  DDRR  is  mounted  at 
its  permanent  site  and  (b)  the 
tuning     condenser     C     is 
mounted    inside    its    plastic 
weather    housing    and    con- 
nected    across     the     points 
4A,4A',  as  shown,  using  bee- 
hive   or    cone    feed  through 
insulators. 

An  idea  is  suggested  for 
cementing  up  a  plastic 
weatherproof  housing  for 
both  the  high  voltage  tuning 
condenser,  motor  drive,  and 
simple  tuning  frequency 
indicator.  See  Fig*  2(d).  Note 
that  although  the  plastic  box 
is  in  the  intense  electric  field 
at  the  tuning  position,  the 
actual  leads  (copper  shim 
stock  ribbons  about  1.5 
inches  wide)  to  the  tuning 
condenser  rotor  and  stator 
terminals  are  insulated  solely 


by  the  glazed  ceramic  insu- 
lators on  the  box.  The  leads 
should  not  be  permitted  to 
touch  the  plastic  walls  any- 
where. Small  ceramic  button 
insulators  space  the  con- 
denser off  the  internal  plastic 
mounting  shelf  inside  the 
box.  The  shaft  of  the  tuning 
condenser  is  also  isolated 
from  the  motor  and  tuning 
indicator  by  means  of  a  high 
quality  rf  shaft  coupling  insu- 
lator. 

The  condenser  should  be 
remotely  controlled  from  the 
shack  by  a  reversible,  voltage 
speed  controlled  motor.  Its 
skih  speed  should  be  such  as 
to  permit  "high  speed" 
tuning  across  the  entire  band 
in  about  one  half  minute,  yet 
slow  enough  to  "tweak"  the 
DDRR  right  onto  channel 
center  at  f0.  An  efficient 
DDRR  is  quite  sharp  in 
tuning.  Once  X  is  set  cor- 
rectly, you  will  find  yourself 
tuning  by  means  of  the  sharp 
receiving     "noise     peak." 

Hunting    around    the    band, 
you    will    M tweak"    this    re- 
ceiving   gain    point    of    the 
DDRR  along  the  dial  with  the 
tuning    control,    as    if    the 
antenna  were  a  dog  on  a  long 
leash.    A    simple    frequency 
setting  indicator  is  suggested 
in  the  form  of  a  sine  poten- 
tiometer   geared   1:1    to   the 
motor  shaft  At  the  shack  end 
a  dc  meter  calibrated  in  fre- 
quency for  the  current  in  the 
sine  pot  is  a  help  in  operating 
the   DDRR.   Otherwise,  spin 
the   receiver   dial    until    you 
spot  the  noise  peak  —  that's 
where  the  DDRR  is.  Small  rf 
chokes  should   be  placed  in 
series  with   both   the   motor 
and  sine  pot  leads  at  both  the 
remote  antenna  weather  box 
and  shack  end  terminals.   In 
multiband     DDRR     models, 
elements  for  the  other  bands 
are    mounted    concentrically 
to  one  another  and  operated 
as    separate    systems,    each 
being  designed   according  to 
the  relations  given  in  Part  I. 
When     in     the     process    of 
finding  the  feedpoint  X  Tor 
these   other   band   elements, 
make  sure  all  other  band  rings 


are  tuned  off  from  harmonic 
relationship  with  the  tested 
ring  element.  Oh  yes,  a  final 
word:  In  a  multiband  model 
DDRR,  the  field  coupling 
isolation  between  ring  ele- 
ments is  very  large  in  value  so 
that  even  simultaneous 
working  can  be  carried  on  in 
two  bands.  If,  however,  you 
suddenly  find  it  strangely 
impossible  to  get  low  vswr 
tuning  at  some  spot  fre- 
quency in  a  given  band,  this 
means  the  ring  element  in  the 
next  lower  band  is  tuned 
inadvertently  to  a  "sub- 
harmonic"  relationship.  No 
problem:  A  touch  of  the 
tuning  button  to  the 
offending  band  element  easily 
cures  this. 

We  have  devoted  consider- 
able space  here  to  the  DDRR 
antenna.  Fortunately,  this 
detail  is  not  for  naught; 
understanding  the  DDRR  not 
only  permits  us  to  grasp 
quickly  the  function  of  other 

transmission  line  antennas, 
but  gives  us  a  deeper  appre- 
ciation for  the  small  antenna 
problem  in  general:  both  the 
good  and  the  bad  of  it. 

The  Low  Profile,  Tunable 
(LPT)  Antenna 

The  narrow  frequency 
bandpass  nature  of  electri- 
cally small  antennas  of  high 
efficiency  has  been  noted. 
There  are  certain  modes  of 
transmission,  even  in  amateur 
service  (double  sideband  AM, 
FSK  teletype),  and  in  com- 
mercial and  military  practice 
(Loran,  hf  radar,  "data 
burst"),  where  a  wider  fixed 
frequency  bandwidth  is 
desired*  If  it  is  also  necessary, 
for  various  installation  or 
tactical  reasons,  that  an  elec- 
trically small  antenna  be 
employed,  a  serious  problem 
results.  Conventional  antenna 
practice  would  indicate  sacri- 
ficing antenna  radiation 
efficiency  by  letting  Rft  in 
the  system  increase  to  obtain 
the  necessary  bandwidth. 
Such  practice  even  goes  to  an 
extreme  called  "swamping, 
where  actual  ohrnic  resistors 
are     connected     across    the 
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They  dorft  make  em 

like  they  used  toS 

(lucky for  you,  if  your  next 
HF  transceiver  is  a  TRITON) 

The  new  ultra-modern  fully  solid-state  TRITON  makes  operating  easier 
and  a  lot  more  fun?  without  the  limitations  of  vacuum  tubes. 

For  one  thing,  you  can  change  bands  with  the  flick  of  a  switch  and  no  danger 
of  off-resonance  damage.  And  no  deterioration  of  performance  with  age- 


But  that's  not  all.  A  superlative  S-pole  i-f  filter  and  less  than 

audio  distortion,  transmitting  and  receiving,  makes  it  the  smoothest 

and  cleanest  signal  on  the  air. 

The  TRITON  IV  specifications  are  impeccable.  For  selectivity,  stability  and 
receiver  sensitivity.  And  it  has  features  such  as  full  CW  break-in,  pre- 
selectable  ALC,  off -set  tuning,  separate  AC  power  supply,  12  VDC  operation, 
perfectly  shaped  CW  wave  form,  built-in  SWR  bridge  and  on  and  on, 

For  new  standards  of  SSB  and  CW  communication,  write  for  full  details 
or  talk  it  over  with  your  TEN-TEC  dealer.  We'd  like  to  tell  you  why  "They 
Don't  Make  'Em  Like  They  Used  To*'  makes  Ham  Radio  even  more  fun. 
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small     antenna     input     ter- 
minals. 

One  version  of  the  LPT 
transmission  line  antenna4 
answers  this  need  for  securing 
a  controllable  width  fre- 
quency bandpass  from  an 
electrically  small  but  efficient 
antenna.  Shown  in  Fig,  3{a), 
the  LPT  antenna  of  this  form 
consists  of  n  number  of 
radially  aligned  antenna  trans- 
mission line  elements  of  small 
size.  Each  is  tuned  at  one  end 
by  a  shunt  variable  tuning 
condenser.  The  "post"  at  the 
perimeter  end  of  the  short 
length  circumferential  con- 
doctor  section  is  "grounded" 
to  serve  as  a  monopole 
antenna.  Naturally,  a  "mirror 
image"  doublet  scheme  can 
be  used  here,  as  in  the 
DDRR,  to  improve  effi- 
ciency. Our  familiarity  with 
the  DDRR  antenna  principle 
would  allow  us  to  easily 
design  these  LPT  elements  as 
well. 

However!  it  is  noticed  that 
only  one  of  the  vertical  posts 
in  the  array  of  n  antenna 
elements  is  actually  fed  rf 
power,  as  indicated  by  the 
"generator"  symbol.  In  Fig. 
3(b),  the  explanation  for  this 
strange  configuration  is  made 
clear.  In  a  manner  analogous 
to  the  operation  of  a  "stagger 
tuned"  i-f  transformer  in  a 
wide  band  receiver,  all  the 
other  tuned  elements  in  the 
LPT  array  are  electro  magneti- 
cally coupled  to  the  driven 
element  as  parasites.  Each  of 
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the  n  parasitic  elements  is 
tuned  to  a  slightly  different 
frequency  above  and   below 

the  center  fQ  of  the  radio 
channel.  The  staggered,  over- 
lapping frequency  responses 
of  the  n  element  array  results 
in  a  single  overall  frequency 
pass  band  The  vswr  "ripple" 
across  the  frequency  passr 
band  is  governed  by  the 
number  of  parasitic  elements 
employed  in  the  same  way 
that  the  ripple  in  impedance 
response  of  a  bandpass  filter 
is  governed  by  the  number  of 
network  sections  used.  The 
analogy  is  almost  exact, 
except  that  we  deal  here  with 
radiators  of  EM  waves.  Not 
shown  are  small  details  such 
as  provision  for  auxiliary 
reactors  to  control  the 
coupling  coefficient  between 
elements  to  secure  "over- 
coupling'1  if  desired. 

In  amateur  service  where 
bandwidth  increase  need  is 
modest,  only  a  few  elements 
would  be  required,  making 
such  an  antenna  practical, 
sayf  for  160  meter  applica- 
tion. On  the  other  hand,  for 
such  a  small  antenna  to  pass 
the  forty  microsecond  width 
shaped  pulse  from  a  Loran 
transmitter  without  distor- 
tion, more  parasitic  elements 
in  the  LPT  array  would  be 
required.  There  are  other 
forms  of  the  LPT  for  use  in 
services  requiring  a  large 
number  of  n  transmission 
channels  over,  say,  the  15:1 
span  of  the  hf  spectrum  from 
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2  to  30  MHz.  Others  can 
establish  the  so-called  BesseE 
function  circular  array  to  pro- 
duce directional  beams  which 
can  be  "slewed"  rapidly  in 
direction  at  hf  similar  to  early 
German  WWII  radar  systems. 
These  do  not  find  application 
in  amateur  service,  however, 
and  will  not  be  detailed  here. 

The  Loop  or  Magnetic  Trans- 
mission Line  Antenna 

Take  two  equal  length 
sections  of  aluminum  tubing 
of  conductor  radius  a.  Call 
their  respective  equal  lengths 
2h,  where  2h°  is  only  twenty 
electrical  degrees  at  f0;  cal- 
culate the  Km  of  of  a  section 
h°  in  length.  Label  one 
straight  section  "number  1 ," 
and  then  cut  it  exactly  in 
half.  In  a  very  small  gap  left 
at  the  center  of  length  2h, 
connect  a  lossless  loading  coil 
whose  inductance  is 

Bend  the  other  conductor, 
labeled  "number  2,"  into  a 
circle  whose  circumference  is 
2h°,  leaving  a  small  gap 
between  the  ends  of  the  con- 
ductor* In  this  gap  connect  a 

lossless  series  condenser 
whose  reactance  is 

.-.I      IJKi.,,,,,1  Urinn 

where  the  reactance  X]0op  *s 
that  of  the  one  turn  loop 
inductor.  The  two  electrically 
small,  reactance  loaded 
antennas  will  then  look  like 
Fig,  4. 

Excite  both  the  number  1 
and  number  2  antennas  with 
rf  at  f0.  Now  take  measure- 
ments of  the  electric  E  and 
magnetic  H  parts  of  the  fields 
produced  by  each  of  these 
two  antennas,  starting  out 
very  close  to  their  conductors 
and  then  moving  away  in 
steps  until  a  very  large 
distance  r/X  is  reached.  Your 
results  will  look  like  Fig,  5. 

Very  close  to  the  straight, 
coil-loaded  number  1 
antenna,  it  can  be  seen  that 
the  electric  E  field  is  ex- 
tremely large  in  intensity, 
while    the   magnetic   H   field 


part  is  minute  in  strength;  in 
this  near  zone  region  the  field 
ratio  E/H  is  immense  in  value. 
At  increasing  distance  from 
the  number  1  antenna,  how- 
ever, this  E/H  field  ratio 
decreases  until  at  large  r/X 
distances  it  approaches  a 
value  of  377:1,  Over  on  the 
right,  we  see  that  the  result 
for  the  case  of  the  loop 
antenna,  however,  is  just 
opposite;  now  it  is  the  mag- 
netic H  fieid  which  is  tremen- 
dously strong  near  the  con- 
ductor and  the  electric  E  part 
of  the  field  which  is  very 
weak  in  intensity.  The  E/H 
ratio,  in  this  caset  is  close  to 
zero  in  the  near  zone.  Yet  as 
the  distance  rft  from  the 
number  2  loop  antenna  in- 
creases, we  see  that  the  E/H 
ratio  value  still  ends  up  at  the 
same  magnitude  of  377:1, 
Because  of  the  radically 
different  but  "dual"  nature 
of  the  near  zone  fields  of 
these  two  basic  types  of 
antennas,  the  number  1 
antenna  is  called  an  electric 
antenna;  number  2  is  called  a 
magnetic  antenna.  So  far  this 
sounds  like  boring  textbook 
stuff;  who  cares  about  this 
fancy  near  zone  field 
phenomenon?  We're  hams  — 
practical  radio  communica- 
tors. It's  that  far  zone  DX 
field  we  are  really  interested 
in,  right?  No,  wrong!  -  as 
you  will  see  in  a  minute! 

Saw  number  1  doublet 
antenna  in  half,  cutting  right 
through  the  center  of  the 
loading  coil.  You  now  have 
made  tt  into  an  electrically 
small,  coil-loaded  monopole 
antenna  of  length  h°.  But  it 
won't  work!  You  must  now 
stick  either  a  flat  metal  sheet 
or  a  set  of  resonant  radial 
wires  under  this  number  1 
antenna  to  get  it  oscillating 
again  at  f0  as  a  resonant 
monopole  over  this  necessary 
electrical  "mirror":  You  need 
a  ground  plane.  However*  the 
little  condenser-resonated 
magnetic  loop  antenna  keeps 
working  nicely  with  or  with- 
out any  ground  plane  beneath 
it;  it  doesn't  need  one.  The 
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loop  or  magnetic  antenna  is 
always  a  doublet.  There  is 
also  another,  very  critical, 
practical  difference  between 
these  two  basic  kinds  of 
antennas. 

Take  identical  masses  of 
real  world  dielectric  matter 
such  as  soil,  rock,  vegetable 
tissue,  etc.,  both  containing 
equal  amounts  of  moisture. 


**, 


Set  the  radial  wire  mirror 
part  of  the  vertical  electric 
monopole  down  onto  one 
pile  of  such  matter  and  the 
magnetic  loop  down  on  the 
other  pile  of  this  reaf  world 
stuff.  Immediately  the 
temperature  of  the  matter 
beneath  the  electric  antenna 
will  rise;  part  of  the  near  zone 
field  energy  of  the  electric 
monopole  is  being  lost  into 
heating  the  dielectric  matter. 
A  check  of  the  same  kind  of 
matter  beneath  the  loop, 
however,  shows  almost  no 
antenna  near  zone  field 
energy  loss  -  almost  no 
heating.  The  tiny  amount  of 
heating  which  is  taking  place 
is  entirely  due  to  the  small 
value  of  the  electric  E  field  in 
the  near  zone  necessary  to 
make  up  an  electromagnetic 
rf  field.  The  H  part  of  the 
loop  antenna  field  could  care 
less  about  the  presence  of  this 
wet  dielectric  matter  near  to 
it.  Theoretically,  equal  input 
power  fed  to  [deal  electric 
and  magnetic  antennas  of  the 
same  small  electrical  size  in 
free  space,  when  resonated 
with  reactors  of  equal  ohmic 
loss,  will  produce  identical 
amounts  of  radiated  energy  at 
great  distance  in  X,  This  is  not 
the  case  when  the  same 
electric  and  magnetic 
antennas  must  he  erected 
near  to  real  world,  lossy 
dielectric  QTH  environments. 
Under  these  real  world  con- 
ditions, the  electrically  small 
magnetic  loop  antenna  wins 
the  amenna  efficiency  race 
over  the  electrically  small 
electric  antenna.  By  now  you 
are  thinking,  ''Boy,  what  a 
neat  antenna  that  loop  is!" 

You    would    think,    from 
what    has    been    said    up    to 
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Fig,  6. 

here,  that  communicators 
would  use  the  magnetic  kind 
of  antenna  exclusively  in  at 
least  the  hf  and  lower  fre- 
quency radio  region  where 
antennas  must  be  erected 
over  this  lossy,  mostly 
dielectric  planet  surface  of 
ours.  When  radio  was  born  in 
the  first  spark  transmission 
experiments  carried  out  by 
Heinrich  It  Hertz  (T888)  in 
verifying  James  Clerk  Max- 
well's prediction  of  the 
existence  of  rf  waves,  a  loop 
antenna  was  employed.  Since 
then,     however,     it     is     the 

electric  type  transmitting 
antenna  which  has  ruled  the 
ether  waves.  The  loop 
antenna  has  been  relegated 
almost  completely  to  re* 
ceiving  service,  particularly  as 
a  direction  finder,  where  its 
twin,  narrow  width  pattern 
nulls  give  accurate  bearings. 
Why  is  this?  First,  the  radia- 
tion resistance  of  a  small  loop 
is 
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where  A  is  the  area  of  space 
enclosed  by  the  loop  con- 
ductor in  the  same  units  as  X, 
and  n  is  the  number  of  turns 
in  the  loop.  This  Rr(loop) 
comes  out  to  be  a  very  low 
number  value  when  the  area 
A  of  the  loop  is  small  in 
terms  of  wavelength.  As  men- 
tioned before  in  relation  to 
the  DDRR  antennas  "base11 
impedance,  this  makes  it  very 
difficult  to  make  an  impe- 
dance match  between  the 
resulting     small     value     of 

Z in  (loop)  and  the  Zq  of  a 
standard  feed  transmission 
line.  The  always  necessary 
complex  network  or  trans- 
former is  inconvenient,  in- 
variably   gives   added    ohmic 


loss,  and  must  be  "track- 
t  Lined"  in  step  with  the 
antenna.  Some  invention  is 
required  in  the  form  of  a 
simple,  efficient  coupler 
between  the  loop  itself  and 
the  transmission  line  which 
does  not  itself  need  tuning. 

Another  problem  is  that, 
due  to  the  very  small  value  of 
Rr(loop)  ~  when  the  loop 
inductive  reactance  ts  can- 
celed out  by  use  of  a  series 
tuning  condenser  at  f0  -  the 
rf  current  circulating  in  the 
electrically  small  resonant 
loop  at,  say,  one  kW  power 
input  can  get  up  to  one 
hundred  Amperes  or  more. 
Like  the  DDRR,  therefore, 
you  just  don't  make  trans- 
mit ting  loops  out  of  wire 
conductors;  you  use  large 
cross-sectional  diameter, 
highly  conducting  tubing. 
Finally,  because  the  loop 
inductive  reactance  jXioop  is 
quite  small  In  an  electrically 
liny  loop  of  few  turns,  the 
small  -i^c  of  the  condenser 
spells  lots  of  capacity  in 
Farads.  Although  -jXc  is  not 
large  in  Ohms,  the  appre- 
ciable current  magnitude  in 
the  loop  produces  a  respec- 
table magnitude  of  ljXc,  so 
the  voltage  rating  of  the 
tuning  condenser  is  in  the 
high  hundreds  to  a  few 
thousand  volt  range  at  one 
kW  peak  power. 

Loop  antennas  will  work 
well  even  when  buried  in  the 
soil.  During  WWII,  German 
submarines  in  "wolf  packs" 
used  loop  antennas  to  com- 
municate over  relatively  short 
distances  while  submerged,5 
Knowing  all  these  facts,  the 
U.S.  military  over  the  last 
few  years  has  been  Field 
testing  a  loop  transmitting 
antenna  in  the  2-30  MHz  fre- 
quency range  at  power  inputs 
up  to  one  kW,  Needing  no 
ground  plane  and  being  of 
conveniently  small  physical 
size,  it  is  well  suited  to 
"quickly  transportable"  two- 
way  radio  communications 
(field  day?)  applications. 
However,  what  makes  this 
new     loop     transmitting 


antenna  practical  and  effi- 
cient at  long  last  is  the 
ingenious  patented'1  way  it  is 
matched  in  broadband 
fashion  to  the  feedline.  One 
form  of  this  feed  invention 
looks  like  Fig.  6. 

A  balanced  two  wire  feed 
transmission  line  is  connected 
to  terminals  1,2  of  the  small 
feed  loop  of  diameter  D.  As 
in  the  DDRR,  all  you  do  is 
tune  the  main  loop  variable 
condenser  for  resonance  at 
f0,  then  experimentally 
change  D  while  "tweaking" 
the  condenser  to  obtain  a 
minimum  vswr  reading  in  the 
feedline.  At  the  correct 
diameter  D,  feedtine  vswr  will 
fall  to  1.0:1.  Once  D 
found,  it  need  not  be  changed 
in  order  to  get  a  good  match 
over  a  large  frequency  tuning 
range.  There  is  no  need  to 
actually  make  electrical  con- 
tact between  the  base  of  the 
small  feed  loop  and  an 
adjacent  point  on  the  main 
loop  conductor;  coupling  is 
achieved  to  the  main  loop 
antenna's  H  field.  As 
expected  in  a  magnetic 
antenna,  even  a  sheet  ■>! 
varnished  plywood  can  be 
used  to  hold  the  coupling 
loop  in  alignment  while 
obtaining  negligible  dielectric 
loss.  The  feed  loop  can  be 
made  of,  say,  one  lull  inch 
o.d.  copper  refrigerator 
tubing. 

For  ham  band  service  in 
the  lower  hf  range,  main 
loops  of  from  eight  to  sixteen 
feet  in  diameter  would  be 
practical,  made  from  one  or 
two  turns  of  two  inch  or 
larger  o.d.  thin  wall  alum- 
inum tubing.  Naturally,  they 
can  be  made  square  in  shape 
instead  of  round.  All  main 
loop  conductor  joints  must 
be  welded,  and  husky 
"ribbon"  leads  made  to  the 
variable  tuning  condenser. 
The  large  total  capacity  size 
needed  in  the  condenser  for 
160/75/40  meter  band  use 
could  be  attained  by  shunting 
a  smaller  size  variable  air  or 
vacuum  condenser  with  less 
expensive  fixed  air  or  vacuum 
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insulated  condenser  units. 
Only  the  tuning  condenser 
and  associated  components 
like  a  drive  motor  need  be 
protected  by  a  plastic 
weather  housing. 

A  little  ham  ingenuity 
would  result  In  easy,  inexpen- 
sive ways  to  mount  and 
rotate  such  a  transmitting 
loop  antenna  and  even  re- 
motely tunc  it  to  resonance 
from  the  shack.  The  very 
sharp  twin  nulls  in  the  hori- 
zontal pattern  plane  can  be 
used  effectively  to  slice 
through  QRM  by  pointing 
one  of  the  nulls  in  the  direc- 
tion of  the  interfering  station 
—  sort  of  tike  using  a  160 
meter  "beam"  antenna-  The 
very  broad  width  maximum 
lobes  of  the  pattern  produce 
almost  omni-response  to 
desired  signals.  One  last  but 
important  word:  The  loop/ 
coupler  is  a  patented  concept. 
No  consideration  should  be 
given  to  manufacturing  a  loop 
antenna  incorporating  this 
excellent  idea  for  sale  with- 
out legal  arrangements  being 


first  made  with  the  listed 
patent  holder,  ■ 

Footrrotes 

Relative  amplitude  is  necessary 
in    such     relations    because    ihe 

radiation  resistance  of  an  antenna 
is  not  dependent  upon  the  actual 
current  magnitude  —  only  its  geo- 
metric shape  of  distribution.  If 
this  were  not  so,  Rf  would  vary 
with  changes  in  the  power  input 
to  the  antenna. 

Edmund  A,  Laport,  "Radio 
Antenna  Engineering/*  page  240, 
McGraw-Hill  Book  Company  t 
Inc.,  N«Yt,  1952,  Unfortunately, 
this  unique  and  invaluable  book  is 
out  of  print,  but  it  may  be  found 
in  some  libraries. 

Edmund  A*  La  port,  loc.  cit,,  pp. 
139-141. 

4  U.S.  parent:  J.  rVL  Boyer, 
^3,680,135, 

5 

Long  range  underwater  radio 
communications  is  inefficient; 
this  is  not  due,  however,  to  any 
appreciable  loss  in  the  submerged 
loop  antenna,  It  is  due  to  the 
conductivity  of  water  "shorting" 
the  radio  waves'  E  field  at  a  large 
distance  in  \  where  the  E/H  ratio 
becomes  appreciable. 

U.S.  patent:  John  K  Dunlavy, 
Jr.,  #3,588,905,  Antenna  Re- 
search Associates,  P.O.  Box  196, 
Beltsville  MD  20705. 
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Why  wait  any  longer  for  a  ng  that  offers  top  performance,  dependability 
and  versatility       the  TS-520  has  proven  itself  in  the  shacks  of 

thousands  of  discriminating  amateurs,  in  field  day  sites,  in  DX  and 
contest  stations,  and  in  countless  mobile  installations 
Superb  craftsmanship  is  evident  throughout       in  its  engineering 
concepts  as  well  as  its  construction  and  styling       craftsmanship  that 
is  a  Kenwood  hallmark. 

Maybe  the  Kenwood  TS-520  is  the  one  you  have  been  waiting  for. 

Kenwood  offers  accessories  guar- 
anteed to  add  lo  the  pleasure  of 
owning  the  TS-520.  The  TV-5Q2 
transverter  puts  you  on  2- meters 
the  easy  way  (It's  completely 
compatible  with  the  TS-520  ) 
Simply  plug  it  in  and  you're  on 
the  air.  Two  more  units  designed 
to  match  the  TS-520  are  the  VFO- 
520  external  VFO  and  the  model 
SP-S20  externa!  speaker  All  with 
Kenwood  quality  buili  in 
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MODES  USB  LSB  CW 

POWER.  2DDwam  PEP  rnpul  on  SSB.  160  wall 

DC  input  on  CW 
ANTENNA  IMPEDANCE    50  75  Ohms. 

unbalanced 
CARRIER  SUPPRESSION:  Better  than  -45  dB 

UNWANTED  SIDEBAND  SUPPRESSION'  fietn-r 

than  -40  dB 
HARMONIC  RADIATION    Better  than  -40  dB 
AF  RESPONSE  400  to  2600  Hz  (-6  dB) 
AUDIO  INPUT  SENSITIVITY  0  25^Vfor  10  dB 

(S+NVN 
SELECTIVITY  SSB    2  4  kHz  (-6  dB).  4  4  hH* 

<-60dB).ew    05hHJC-6dB)  ISkHj 

1-60  dB>  (wth  accessary  titter! 
FREQUENCY  STABILITY  LOO  Hz  per  30 

minutir  r  Aarmup 

IMAGE  RATIO   Better  Than  50  dS 
IF  REJECTION  Better  than  50  dfi 
TUBE  &  SEMICONDUCTOR  COMPLEMf 

3  tu*)es  {2  i  614SB,  120Y7A).  J  1C  18 

FET.  44  fraftS'iilurs  84  diodes 
DIMENSIONS   13  )    W  i  5-9    H  *  ttT  D 
WEIGHT  35  2  lbs 
SUGGESTED  PRICE  1629.00 


VFO-520 


Provides  high  -.'.itulily  with  precision  gearing. 
Function  switch  provides  any  com  bin  at  ion  with 
the  TS-52Q.  Gr>lh  are  equipped  wth  VFO  indi 
cators  showing  at  a  glance  which  VFO  js  being 
used  Connects  with  a  single  cable  and  obtain* 
its  power  Irom  the  TS  520  Suggested  price: 
$115  00 


SP-520 


Tough  tne  TS  520  has  a  built  in  speaker.  the 
fddrtjcn  erf  the  SP  520  provide*  improved  tonal 
quality  A  perfect  match  m  both  oe5»gn  and 
performance  Suggested  or*ce:  $22  95 


TV-502 


TRANSMITTING/RECEIVING  FREQUENCY 

144  1457  MH*  145  0  146  0  MH*  (option) 
INPUT /OUTPUT  IF  FREQUENCY  28  0  29  7 

MHz 
TYPE  OF  EMISSION  SSB  (A3J),  CW  (Ai) 
RATED  OUTPUT  SW  (AC  operation) 
ANTENNA  INPUT /OUTPUT  IMPEDANCE   5Q£* 
UNWANTED  RADIATION:  Less  than  -60  dB 
RECEIVING  SENSITIVITY:  More  than  l,rVat 

S/N  10  dB 
IMAGE  RATIO:  More  than  60  dB 
IF  REJECTION   More  than  60  dB 
FREQUENCY  STABlLfTY  Less  than  ±2.5  fcH* 

during  1  60  mm  aJter  power  switch  is  ON 

and  Within  150  H/  {per  30  mm?  I  hereafter 
POWER  CONSUMPTION   AC  220/12OV  Trans 

mission  SOW  ma*    Reception  12W  ma  a 

DC  13  8V  Trans 

mission  2A  ma*..  Reception  0.4 A  m 
POWER  REQUIRFMFNT  AC  22G/120V  DC  12 

16V  (standard  voltage  13  8V> 
SEMI-CONDUCTOR   FET  5, Transistor  15 

Diode  10 
DIMENSIONS  6V  W  *  6~  H  *  13 mm  o 
WEIGHT.  W  5  lbs 
SUGGESTED  PRICE  S249-00 

CW52G 

500  Hi  CW  Crystal  FiHer   145.00 

Prices  subject  lo  change  wrthout  notice 


TRIO-KENWOOD  COMMUNICATIONS  INC. 


When  you 
get  tired 
of  compromises 


(Tj?  TS-700A 

Q/pecifications 

IftANSMlT/HECEiVF  FREQUENCY  RANGE 
144  14S  MH? 

MODE   SS6.  FMCW.AM 

Rf  OUTPUT  CV\  fW   more  than  10W  output 

AM  more  Than  3W  out  put  SSB   more 

than  20W  DC  mpyt 
ANTENNA  IMPEDANCE:  505!  (unbalanced) 
CARRIER  SUPPRESSION:  Setter  than  40  dB 
SIDE  BAND  SUPPRESSION   Befler  than  40  dB 
SPURIOUS  RAOIA!  ION  Less*  than  -60  rfb 


•       *'    4*    4*    ,•    ,*    #*    #*    #»   ,«    »•    *•    Jl    |»    #«    »•    |»    |l    )•   *H   *  »* 


KENWOOD'S  TS-700A  finally  fulfills  the 
promise  of  2 -meters . . .  more  channels,  more 
versatility,  tunable  VFO,  SSB-CW  and,  best  of 
all,  the  type  of  quality  that  has  placed  the 
Kenwood  name  out  front. 


•  Operates  all  modes   SSB  (upper  &  lower), 
FM,  AM,  and  CW 

•  Completely  solid  state  circuitry  provides 
Stable,  long  lasting,  trouble-free  operation 

•  AC  and  DC  capability  Can  operate  from 
your  car,  boat,  or  as  a  base  station  through 
its  built-in  power  supply 

•  4  MHz  band  coverage  (144  to  148  MHz) 
instead  of  the  usual  2 

•  Automatically  switches  transmit  frequency 
600  KHz  for  repeater  operation  Just  dial  in 
your  receive  frequency  and  the  radio  does 
the  rest    .  ■  Simplex  repeater  reverse 

•  Or  do  the  same  thing  by  plugging  a  single 
crystal  into  one  of  the  11  crystal  positions  for 


your  favorite  channel 

•  Outstanding  frequency  stability  provided 
through  the  use  of  FET-VFO 

*  Zero  center  discriminator  meter 

■  Transmit /Receive  cababifrty  on  44  channels 
with  1 1  crystals 

*  Complete  with  microphone  and  built-in 
speaker 

•  The  TS-700A  has  been  thoroughly  field- 
tested.  Thousands  of  units  are  in  operation 
throughout  Japan  and  Europe 

The  TS-700A  is  available  at  select  Kenwood 
dealers  throughout  the  U.S.  For  the  name  of 
your  nearest  dealer,  please  write. 


116  EAST  ALONDRA/GARDENA.  CA  90248  | 


MAK  FREQUENCY  DEVIATION I'tfftQ       b  kHz 
REPEATER  FREQUENCY  SHIFT  WIDTH 

600  kHz 
TONE  BURST  lIMf   0  5H< 

MODUl  ATION  Balanced  modulation  for  SSB 

Variable  reactance  frequency  shit  I  Tor  FM 

Low  power  modulation  fcx  AM 
MICROPHONE  Dynamic  iracfophone  5001 J 
AUDIO  FREQUENCY  RESPONSE   4O0-2G00  Hz 

wtthtn  -9  db 
RECEDING  SYSTEM!  SSB.  CW,  AM   Smgfe 

■ii'pe'lTBterodytie.  FM:  Double 

superheterodyne 
INTERMEDIATE  FREQUENCY  SSB.  CW  AM 

10  7  MM/  FM    ht  IF        10  7  MHz  2nd  IF 
455  *Hj 
RECEIVING  SENSITtVlTY  SSB  CW.  S/N  =  10 

dB  or  belter  .it  0  25*>V  70  dB  noiw 

quieting  =  Less  than  0  4/<V  AM  S/N  = 

JOdBortortfrr  at  1/iV 
IMAGE  RATJO:  Belter  than  60  dB 
IF  REJECTION   Bftfer  than  60dB 
PASS  BANDWIDTH   SSB.CW.AM.  More  <h*n 
?  4  fcH?  at  -6  dB  FM   More  than  12  kHf  at 

-6dB 
RECEIVER  SELECTIVITY:  SSB.  CW,  AW    Les$ 

than  4  3  kHi  at  -60  dB  FM  Less  than 

24  kHz  at  -SO  ciB 

SQUELCH  SENSITIVITY  0.25/.V 

AUDIO  OUTPUT:  More  than  ZWal  Bil  load 

(10%  distortion) 
RECEIVER  LOAD  JMPEDANCr    B.1E 
FREQUENCY  STABILITY  Wittim  =2  kHz  during 

on*  hour  atte*  one  minute  of  w&rm  up. 

and  wttitn  150  Hz  during  any  30  minute 

period  thereafter 
POWER  CONSUMPTION  Transmit  mode  95W 

(AC  120/220VJ.4A  IDC  J3W>.  max, 

Receive  mode  (no  signal)  45 W  f  AC  120/ 

.'  •';■*■!.  0JA(DC  13  8V). 
POWER  RtOUiREMtNTS  AC  L2Q/22GV 

50/60  He  DC  \2  16V  (13  SV  as  reference) 
DIMENSIONS  278  (W)  *  124  (H)  *  320  (0}  mm 
WEIGHT  It  k£ 

SUGGESTED  PRICE   £700.00 

Pnces  subject  to  change  without  notice 


Three  terminal  IC  regulators^  available  in  a  wide  variety  of  voltage  ratings,  current  capacities, 
and  package  styles,  are  easily  used  to  make  high  quality  power  supplies, 


Some     time     ago     there 
became  available  to  the 

electronics  experimenter  a 
number  of  three  terminal 
monolithic  integrated  circuit 
voltage  regulators.  With  a 
minimum  of  external  parts, 
these  ICs  can  be  easily  and 
inexpensively  used  in  the 
design  and  construction  of 
high     quality,     low     voltage 


regulated  power  supplies. 

In  this  article  I  am  going 
to  explain  the  basic  use  of  the 
LM309  and  uA7800  series  ol 
regulators.  They  are  all  fixed 
voltage  units,  most  exhibiting 
a  continuous  duty  current 
capacity  of  one  Ampere, 
Available  through  many 
surplus  dealers,  they  cost 
under    two    dollars,   and    the 


price  is  still  going  down,  in 

single  unit  quantities! 

There  are  many  other 
regulators  available  on  the 
surplus  market,  but  I  have 
chosen  to  describe  only  the 
LM309  and  uA7800.  How- 
everr  if  you  spend  a  little  time 
studying  the  published  data 
sheets  on  other  units,  I  think 
you  will  find  that  most  of  the 


circuit  design  procedures  I 
have  outlined  here  are 
directly  transferable  to  use 
with  other  three  terminal 
regulators. 

Parts  Selection 

The  specifications  for  the 
regulators  I  am  describing  are 
shown  in  Table  1. 

Fig.  1  shows  a  practical 
power  supply  circuit,  using 
any  one  of  the  regulators  in 
Table  1,  It  needs  no  addi- 
tional parts.  It  will  work  with 
all  of  these  three  terminal 
devices  by  simply  varying  a 
few  component  values  and 
ratings. 

Fig.  2  is  also  practical:  If 
you  cannot  locate  a  center- 
tapped  transformer,  replace 
T1  and  D1-D2  from  Fig.  1 
with  the  transformer  and 
bridge  rectifier  circuit  shown 
in  Fig.  2.  The  full  wave 
rectifier  is  preferred,  because 
of  the  smaller  diode  drop  of 
the  two  diodes  in  Fig.  1  than 
of  the  four  in  Fig,  2,  but  the 
difference  is  not  that  crucial. 

Now  let's  assign  some 
values  to  the  components  in 
those  circuits.  Use  Table  1  to 
determine  what  regulator  to 

use  for  IC1.  Make  your 
choice  on  the  basis  of  voltage 
rating  and   current  capacity. 


Ultrasimple  Regulation 

with  New  IC 


-  -  power  supply  design  greatly  simplified 


James  Kucera  WBQJLS 
J  4  77  Brenner  Ave, 
SuPaul  MN  55/13 
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Refer  to  the  graphs  in  Fig, 

3.  There  are  five  graphs  for 
use  in  determining  the  T1 
transformer  voltage  and  CI 
filter  capacitance  for  five 
separate  one  Amp  regulators. 
The  transformer  voltage  is  for 
a  center-tapped  transformer 
with  a  full  wave  rectifier,  as 
in  Fig.  1.  If  you  use  the 
bridge  rectifier  configuration 
from  Fig.  2,  halve  the  trans- 
former voltage  but  remember 
to  add  one  volt  to  compen- 
sate for  the  voltage  drop  of 
the  extra  diodes,  If  you  use 
the  schematic  from  Fig,  1, 
the  current  capacity  of  T1 
need  only  be  half  an  Amp  — 
or  half  of  what  you  want  the 
completed  supply  to  deliver. 
The  lower  voltage  trans- 
former needed  for  the  less 
efficient  bridge  of  Fig.  2, 
however,  must  be  rated  the 
full  Amp. 

Filter  capacitor  CI  should 
be  an  aluminum  computer- 
grade  electrolytic.  If  you  have 
any  question  concerning 
interpolating  a  capacitance  to 
use  with  any  given  trans- 
former, round  up.  This  will 
help  to  make  up  for  com- 
ponent tolerances  and  line 
voltage  fluctuations.  Since 
readings  off  the  graph  m^ 
minimum  allowable  capaci- 
tances, you  might  want  to  use 
a  larger  value  capacitor  any- 
way. 

Since  the  graphs  were 
calculated  using  one  Ampere 
of  drain,  if  some  fraction  of 
an  Amp  is  to  be  drawn,  the  CI 
value  can  be  reduced  by  that 
fraction.  For  example,  if  only 
100  mA  is  needed,  then  only 
one  tenth  the  capacitance  is 
necessary,  or  any  other  such 
fraction.   It  works  the  other 


way  around,  also  —  if  you 
make  a  ten  Ampere  supply 
(with  a  pass  transistor),  you 
will  need  ten  times  the  filter 
size. 

Exercise  prudence  when 
calculating  capacitor  voltage 
ratings.  Use  at  least  one  and  a 
half  times,  but  preferably 
twice,  the  rms  transformer 
voltage  across  the  capacitor. 

Do  not  omit  C2.  It  is  an  rf 
bypass  capacitor,  especially 
necessary  if  the  power  supply 
is  to  be  used  in  an  area  of 
strong  rf  such  as  a  ham  shack 
—  but  still  needed  even  11 
used  elsewhere,  C2  helps  to 
absorb  the  spikes  and  glitches 
on  the  line  that  are  too  sharp 
for  C1  to  respond  to.  It  can 
be  anywhere  from  around  JO 
uF  to  .33  uF  -  ,22  uF  is  a 
happy  medium. 

Selection  of  the  value  of 
the  output  capacitor  (C3) 
need  not  be  very  exacting. 
You  can  use  anywhere  from 
around  .005  uF  to  a  couple 
of  microfarads.  Generally,  use 
larger  values  for  larger 
currents,  A  common  value  for 
a  one  Amp  supply  is  about  a 
1  or  2  uF  tantalum.  Some  of 
the  manufacturers'  data 
sheets  insist  that  it  is  not 
needed,  but,  since  the  very 
next  phrase  in  the  paragraph 
is  always  that  its  presence 
"helps  to  improve  transient 
response/'  I  would  not 
suggest  omitting  it. 

These  regulators  do  not 
work  well  at  low  current 
drains  —  around  5  mA  and 
under.  Therefore,  Rl  has 
been  calculated  to  draw 
about  5  mA  from  the  supply. 
A  half  or  quarter  watter  is 
sufficient.  A  pilot  light  {LED 
or     incandescent)    could    be 


C^ 


p  p 


h 


\ 


-c    • 


ftt 


ca 


Fig.  I.  Here  is  a  practical  diagram  for  a  power  supply  of  any 
voltage,  needing  no  other  parts.  Use  this  schematic  with 
center-tapped  transformers  in  a  full  wave  rectifier  configura- 
tion. Regulator  voltagejRI  value:  5/t.Qktt,  1212.2k,  J5/2,7k, 
1813.3k,  24/4. 7k. 


Device 

Current 

Voltage 

Package 

LM309H 

200  mA 

+5  volts 

T05 

LM309K 

1 .0  Amp 

+5  volts 

TO-3 

UA7805 

1 .0  Amp 

+5  volts 

TQ-220 

UA7812 

1 .0  Amp 

+12  volts 

TO-220 

uA7S15 

1 .0  Amp 

+  15  volts 

TQ-220 

uA7818 

1.0  Amp 

+  18  volts 

T0-220 

uA7824 

1 .0  Amp 

+24  volts 

TO-220 

Table  /. 


wired  in  to  serve  the  same 
purpose.  If  the  supply  is 
being  built  into  a  project  so 
that  the  drain  is  never 
allowed  to  go  below  5  mA, 
Rl  could  be  altogether 
eliminated. 

The  choice  of  rectifiers  for 
Dl  through  D4  is  not  at  all 
critical.  The  graphs  were  com- 
piled using  13  volts  as  the 
forward  diode  drop.  This 
figure  is  based  on  the  1 N4000 
series  silicon  one  Amp 
rectifiers.  It  should  be  close 
enough  for  interchanging 
with  any  of  their  surplus 
equivalents  or  replacements. 
IN4002  or  1 N4003  diodes 
would  be  a  good  choice  for 
any  of  the  transformer 
voltages  on  the  graphs.  Some 
of  the  tower  voltage  units  can 
even  get  by  with  1N4001s. 
lust  make  sure  that  you  don't 
exceed  the  diodes'  piv  ratings. 

Automotive  Applications 

There  are  many  times 
when  you  want  to  operate  a 
transistorized  device  in  your 
car  that  requires  a  supply 
voltage  different  From  that  of 
the  standard  12  volt  automo- 
tive electrical  system,  A 
higher  voltage  requirement 
would  take  a  power  convertor 

exceeding  the  scope  of  this 
article,  or  a  separate  battery. 
But  these  IC  regulators  are 
ideal  for  obtaining  lower 
voltages  from  the  12  volt 
electrical  system.  Fig.  4  is  a 
supply  circuit  tailored 
specifically  for  use  in  a  car. 

An  automotive  environ- 
ment is,  however,  very  prone 
to  transience.  Special  pre- 
cautions should  be  exercised 
to  protect  the  regulator. 
Positive  spikes  on  the  input 
line  can  very  easily  cause  that 


input  terminal  to  go  above 
the  maximum  allowable  input 
voltage  for  the  IC.  Therefore, 
the  zener  diude  (Zl)  has  been 
put  into  the  circuit  to  help 
shunt  any  higher  spikes  to 
ground.  You  can  use  what- 
ever zener  you  have  in  your 
junk  box  in  the  24  to  30  volt 
range. 

The  rectifiers  are  absent  in 
this  version,  but  note  that  the 
filter  capacitor  is  still  there. 
Keep  it  there  —  your  car's 
alternator  puts  out  an  awful 
dc  waveform.  Filtering  is  still 
needed. 

All  of  the  other  parts  are 
the  same  as  the  other  circuit 
diagrams. 

Construction  Considerations 

The  construction  consider- 
ations you  need  concern 
yourself  with  when  using 
these  JC  regulators  are  not 
very  numerous.  But  those 
that  do  exist  should  be  care- 
fully observed. 

There  are  definite  reasons 
for  the  endpoints  of  the 
graphs  in  Fig.  3,  Do  NOT 
extrapolate  transformer 
voltages  from  either  end  of 
the  graphs. 

These  regulators  will  only 
work  when  an  input  voltage 
between  certain  limits  is 
present  at  the  input  terminal. 
The  dropout  voltage,  or  level 
below  which  the  unit  will  not 
operate  properly,  is  usually 
two  volts  greater  than  the 
rated  output  voltage.  Thus 
the  LM309  needs  an  input  of 
at  least  7  volts  to  work 
correctly.  If  the  input  is  too 
low,  it  will  not  regulate  at  the 
desired  voltage  and  the  ripple 
will  be  excessive. 

The  input  level  to  these 
regulators  cannot  be  too  high. 
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Fig.  2  ff  you  cannot  locate  a  center-tapped  transformer, 
substitute  this  schematic  for  that  of  Fig.  I.  Keep  in  mind  the 
additional  design  considerations  explained  in  the  text  necessi- 
tated by  the  extra  diodes. 


either.  The  upper  limit  is 
almost  always  35  volts, 
except  in  some  of  those  regu- 
lators with  a  high  output 
voltage.  For  example,  the 
uA7824  will  take  an  input  of 
up  to  40  volts,  but  the  other 
units  in  the  uA7800  series 
(and  the  LM309)  are  limited 
to  35  volts.  This  figure 
includes  peak  ripple  voltage. 
If  the  input  exceeds  the  abso- 
lute maximum  input  rating, 
permanent  damage  may 
result. 

There  is  another  reason  for 
keeping  the  input  voltage  as 
low  as  possible.  The  dissipa- 
tion of  the  devices  in  the 
T0-3     or    m220     packages 


must  he  limited  to  around  5 
to  10  Walts,  depending  upon 
heat  sink  efficiency.  (The 
LM309H,  In  its  TO- 5  metal 
can  package,  is  limited  to 
around  1  or  2  Watts  power 
dissipation.)  In  this  case, 
exceeding  the  junction 
temperature  limit,  for  what* 
ever  reason,  will  only  trigger 
the  internal  protective 
features  -  thermal  shutdown 
and  current  limiting  - 
causing  no  permanent 
damage.  This  is  especially 
important  if  you  want  to 
draw  a  full  Ampere  from  the 
supply.  Although  the  dissipa- 
tion capacity  is  still  a 
function     of     heat     sink 
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Fig.  3.  Use  this  graph  for  determining  CI  capacitance  and  Tl 
voltages,  The  points  labeled  "D"  are  the  dissipation  limits 
explained  in  the  text. 


efficiency,  20  Watts  is  the 
absolute  maximum  dissipa- 
tion regardless  of  how  much 
heat  you  remove  from  the 
case. 

For  these  reasons  I  have 
included  points,  labeled  D 
(for  dissipation  limit),  on  the 
graphs  in  Fig,  3.  If  you  want 
to  draw  high  currents  from 
the  IC,  use  a  transformer 
voltage  to  the  left  of  (above) 


This  breadboarded  supply  was  assembled  with  an  LM3Q9K  for  use  in  testing  TTL  circuits. 


points  D  and  attach  the  regu- 
lator to  an  adequate  heat  sink 
with  liberally  applied  silicone 
grease.  The  Signetics  LM309 
data  sheet  indicates  that  a 
typical  commercial  heat  sink, 
the  Wakefield  680-75,  should 
be  sufficient  to  allow  the 
TO-3  package  of  the  LM309K 
to  dissipate  from  5  to  7  Watts 
at  room  temperature  before 
thermal  shutdown  is  trig- 
gered. Use  this  as  a  guideline 
for  determining  your  own 
heat  sink  requirements.  Keep 
in  mind  that  my  placement  of 
the  dissipation  limits  in  Fig.  3 
is  in  no  way  absolute.  Dissipa- 
tion capacity  is  very  depen- 
dent upon  heat  sink  size  and 
efficiency*  Simple  experimen- 
tation should  be  used  to 
determine  what  size  is  needed 
for  your  specific  application. 
Refer  to  the  base  diagrams 
in  Fig.  5  for  finding  the  pin 
connections  of  the  T0-5 
metal  can,  TO-3  metal  power, 
and  the  T0-220  plastic  powet 
packages.  Follow  normal 
wiring  procedures,  with  no 
other  special  precautions 
except  to  make  sure  that  you 
use  large  enough  wire  for  the 
current  you   intend  to  draw. 

Design  Calculations 

For  those  of  you  who 
want  to  apply  my  design  pro- 
cedures to  other  three 
terminal  regulators,  or  just 
simply  want  to  know  a  little 
of  the  theory  behind  this 
shortened  design  method, 
here    are    all    the    necessary 
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KLM  Multi-2000 . . .  already  locked  in 
as  the  greatest  feature-per  dollar  VHF  transceiver . . . 

Now... both  USB  &  LSB 
for  even  greater  value... lower, 

beat-inflation  pricing ! 


The  great  response  to  the  KLM,  Multi-2000  VHF 
transceiver  by  amateurs  world-wide  has  now 
made  it  possible  to  manufacture  this  fine  set  in 
quantities  substantially  larger  than  the  original 
production  runs.  Result . . .  new,  value-added  fea- 
tures, lowered  manufacturing  costs. 

KLM  will  now  have  more  sets  to  sell  so,  with  the 
Muith2000Ap  encourages  the  buyer  by  passing 
along  a  substantial  portion  of  the  production  sav- 
ings. Example:  Former  price,  795.00.  Your 
inflation-fighting  price  today  is  679.00  ...  a  sav- 
ing of  1 16,00!  But  without  extra  cost  you  now  get 
Lower  Sideband,  making  the  KLM  Multi-2000A 
four  mode  equipment  with  NBFM,  WBFM,  SSB 
(with  both  USB  and  LSB)  plus  CW.  Power  output 
remains  at  10  watts. 

Here  truly  is  the  complete  full  feature  VHF  station 
for  base  or  mobile.   It  has  both  12VDC  and 


115VAC  supplies  built-in,  is  actually  ready  to  op- 
erate right  out  of  the  shipping  carton,  ft  offers 
highest  versatility  and  crystal  stability.  Any  of  200 
channels  can  be  selected  instantly  in  10  kHz 
steps  by  three  dials  controlling  the  phase  lock 
loop  frequency  synthesizer  setup.  Continuous  in* 
terpolation  within  the  10  kHz  segments  (1 4^-1 48 
MHz)  is  afforded  by  VXO  for  trans,  /rec.  and  RIT 
for  receive.  There  are  also  three  FM  crystal  posi- 
tions for  frequently  used  channels. 

Check  the  Multi-2000  A  panel  in  the  photo.  Note 
the  convenient,  "people  engineered"  control  ar- 
rangements, the  simple,  positive  channel  setup 
and  the  many  refinements  that  contribute  to  re- 
laxed, enjoyable  conversations  in  any  of  four  dif- 
ferent modes. 

At  your  favorite  dealer  or  write  direct. 


144-1 40MHz.  Phase  lock  loop 
synthesizer. 

Separata  VXO  and  RfT  for  hifL 
between-chen  net  tuning. 

Simplex  and  or  GOOkHz 
repeater  capability 

NBFM/weFM,SS8{U5B4, 
LSB)'CW. 

ButtMn  AC  4  DC  power 
supplies. 


Noise  blanker  •  Squelch  *  RF 
gain  control. 

Selectable  t  f  10W  power 
output. 

High  sensitivity  (0  3t*V  for 
iSdbSINADt 

Superior  Immunity  to  cross 
mod. /Inter  mod. 

Bullt-m  test  (call)  tone  end 
touch-tone  provision*. 


Economically  priced  1 60W 
solid-state  Linear  Amplifier 


KLM 


electronics 


17025  Laurel  Road,  Morgan  Hill  CA  95037 
(408)226-1780,  (408)  779-7363 


16-OW  power  out  from  MuJt*-2O00A 
(or  other  models  brands)  with 
5-15W  Input,  SSB,  CW,  AMT  FM 
Broed  band  ...  144-14&MHZ  with- 


out tuning.  Auto  malic  RF  switch- 
ing 13  5  VDC.  Also  141,  2  20, 
450MHz  model*,  1 2  to  1 20W  out 


Here  is  an  example  of  an  on-card  regulator  using  the  LM309H.  The  circuit  is  a  TTL  heads-tails 
gamet  taking  its  power  from  a  9  volt  battery. 


calculations  and  a  little  on 
why  they  are  used: 

You  do  not  get  exactly 
1 2.6  volts  dc  from  a  1 2.6  volt 
transformer.  Nor  do  you  get 
6.3;  in  fact,  there  is  no  such 
easy  one-to-one  relationship* 
Rather,  you  get  a  fluctuating 
dc  waveform  whose 
amplitude  varies  all  the  way 
from  zero  to  a  peak  value  of 
y/F  {or  about  1.414)  times 
the  transformer  voltage. 

As  you  increase  the  size  of 
the  filter  capacitor,  the  ripple 
stabilizes.  The  waveform 
approaches  an  inverse  saw* 
tooth  -  an  almost  vertical 
charge  time,  followed  by  a 
nearly  steady  linear  discharge 
rate,  all  repeating  every  8333 
milliseconds  (cycling  at  120 
Hertz).  The  peak  value  of  the 
waveform  remains  where  it 
was,  but  the  amount  of  ripple 
subtracted  from  it  decreases. 
Approximating  a  sawtooth 
will  be  close  enough  for  our 
purposes, 

Since  specific  transformer 
voltages  are  a  lot  easier  to 
come  by  than  are  capacitor 
sizes  (especially  if  you  rewind 
them  yourself  -  but  that's 
another  whole  story),  we  will 


calculate  the  necessary  trans- 
former size  needed  with  a 
given  capacitor.  Let's  start  by 
taking  that  capacitor  size  and 
calculating  its  ripple  per  given 
current  drain: 

81 
r  C 

where  Vr  =  peak-lo-peak 
ripple  voltage,  I  =  current 
drain  in  mA,  and  C  ~  filter 
capacitance  in  uF. 

We  now  have  the  amount 
of  ripple,  the  diode  drop,  and 
the  dropout  voltage  of  our  tC 
regulator.  The  sum  of  these 
voltages  equals  our  minimum 
necessary  peak  transformer 
value.  The  minimum  rms 
voltage  that  we  can  use  there* 
fore  is: 

Vt  =  (1.414)  <Vd  +-  Vr  +  1.3) 

where     Vi     =     transformer 

voltage,  volts  center-tapped 
(rms),  Vd  =  regulator  dropout 
voltage  (usually  2  +  Vout), 
and  Vr  "  the  ripple  voltage 
we  calculated  above. 

Since  this  equation  is  for 
use      with      a     center-tapped 


transformer  and  a  full  wave 
rectifier,  here  is  a  modified 
formula  to  use  for  Fig.  2's 
bridge.  It  is  not  simply  half  of 
the  full  wave  value,  so  use 
this  modified  formula  instead 
of  trying  to  work  it  out  of 
the  other  one: 

Vt  =  (.707)  <Vd+  Vr+2.6) 

where  all  variable  names  are 
the  same  as  before. 

If  you  are  using  other 
rectifiers  and  have  more 
accurate  data  on  them,  you 
can  insert  your  diodes*  for- 
ward drop  in  place  of  the  13 
and  2.6  that  I  use  for  1N4000 
series  rectifiers.  Remember 
that,  whatever  the  average 
current,  the  peak  value  is 
much  higher  at  specific 
instances.  Currents  above  ten 


Amperes  can  be  in  a  one  Amp 
power  supply!  Keep  this  in 
mind  if  you  calculate  your 
own  rectifiers'  forward  drop. 
Round  up  your  final 
answer.  This  will  incorporate 
a  safety  margin  to  allow  for 
component  tolerances  and 
line  voltage  fluctuations.  A 
ten  or  twenty  percent  round 
up  margin  could  safely  be 
used,  providing  that  you  do 
not  approach  the  absolute 
maximum  input  ratings  of 
your  device.  Your  final  calcu- 
lation should  be  a  check  to 
make  certain  that  the  instan- 
taneous voltage,  with  the 
actual  component  values  you 
have  decided  to  use,  never 
exceeds  the  capacitor  or  regu- 
lator input  ratings.  When  you 
round  up,  all  that  you  in  fact 
are  doing  is  improving  the 
line  regulation  at  only  a  slight 
trade-off  in  size  and  effi- 
ciency. 

Device  Availability 

The  LM309  regulator 
(both  the  H  and  K  package 
styles)  has  been  designated  to 
be  worst  case  7400  TTL  com- 
patible. Barring  thermal  shut- 
down or  current  limiting, 
their  output  voltage  will 
never  deviate  outside  the  4 .75 
to  5.25  volt  range  that  7400 
TTL  logic  requires  -  even 
counting  line,  load,  and 
thermal  regulation  summed 
worst  case, 

The  LM309H  is  therefore 
a  prime  candidate  for  on-card 
regulators  for  logic  circuits 
needing  less  than  200  mA  — 
and  it  is  in  fact  somewhat 
unique  in  this  respect,  The 
larger  package  styles, 
although  still  small  enough 
for  PC  board  mounting,  are 
more  conducive  to  chassis 
mounting. 
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Fig,  4,  This  is  a  supply  tailored  for  use  in  the  transient-prone 
environment  of  a  car.  Zener  Zl  can  he  anywhere  from  around 
24  to  30  volts.  All  other  parts  are  as  in  Figs.  I  and  Z 
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The  LM309  is  by  far  the 
most  readily  available  of  the 
many  three  terminal  voltage 
regulators.  For  the  sake  of 
printing  costs,  some  suppliers 
have  omitted  the  LM  prefix 
in  their  magazine  advertise- 
ments, Others  do  not  make 
obvious  the  distinction 
between  the  H  and  K  case 
styles.  Nevertheless,  a  good 
share  of  the  surplus  dealers 
that  advertise  in  the  back  of 
this  or  any  other  experi- 
men  ter-oriented  electronics 
magazine  do  carry  the 
LM309. 

A  different  story  exists 
concerning  the  UA7S00 
series.  Even  though  here  again 
some  distributors  have 
dropped  the  prefix  in  their 
advertisements  for  the  sake  of 
brevity,  there  simply  are  not 
as  many  firms  carrying  it. 
Careful  reading  of  advertising, 
especially  the  literature  sent 
by  suppliers  in  response  to 
Reader  Service  inquiries,  will 
show  you  who  sells  what. 
There  are  some  commercial 
and  industrial  suppliers  who 
carry  the  units  at  prices  only 
slightly  higher  than  mail 
order  surplus  dealers.  Surplus 
prices  are  all  about  the  same, 
but  since  slight  discrepancies 
do  exist,  shop  around  before 
you  send  anyone  your 
money. 

There  are  quite  a  few  regu- 
lators available  that  1  have 
not  mentioned  here.  Don't  be 
afraid  to  try  some  of  them. 
However,  remember  to  make 
sure  that  you  are  buying  a 
fixed  voltage,  three  terminal 
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Fig.  5*  Here  are  the  pin  connections  for  the  TO-5  metal  can} 
TO- 3  metal  power f  and  TO-220  plastic  power  packages. 


voltage  regulator  integrated 
circuit.  Some  chips,  such  as 
the  723,  are  not  three 
terminal  devices,  and  they 
require  a  number  of  external 
components  to  adjust  the 
output  voltage  and  set  the 
current  limiting  point.  They 
have  to  be  used  with  a  much 
larger  number  of  external 
components  in  circuit 
whose  design  is  much 
more  involved  than  this.  The 
giveaway  should  be  that  no 
specific  output  voltage  is 
mentioned.  If  the  device  is 
advertised  simply  as  a  " mono- 
lithic voltage  regulator/1  you 
can  be  pretty  sure  that  it  is  a 
multiterminal  unit.  Some  ads 
do  not  give  a  verbal  descrip- 
tion of  the  device,  but  fust  its 
number  and  price.  You  can 
cross-reference  to  other 
advertisements  to  figure  out 
what  the  product  is, 

A  series  of  regulators  that 
you  might  be  interested  in  — 
especially  if  you  want  to 
build  a  ±15  volt  op  amp 
supply  -  is  the  uA790O 
series.  They  are  negative 
voltage  complements  to  the 
uA780(K  Availability  is  still 
somewhat  limited,  but  hope- 
fully it  will  improve  shortly. 
Both  series  are  produced  in  a 


wide  range  of  output 
voltages,  including  a  couple 
that  I  have  not  mentioned 
here.  Again,  check  through 
the  ads  in  the  back  of  this 
magazine. 

Make  sure  that,  for  any 
device  you  buy,  you  also 
obtain  a  set  of  the  manufac- 
turer's specification  sheets 
and  also,  if  possible,  applica- 
tion notes.  Originally  the 
LM309  was  produced  by 
National  Semiconductor  and 
the  uA7800  series  by  Fair- 
chil d,  but  quite  a  number  of 
other  manufacturers  have 
since  second-sourced  them. 
So  don't  be  too  upset  if  you 
receive  from  a  single  distribu- 
tor spec  sheets  and  regulators 
with  different  manufacturers' 
names  on  them.  There  is 
enough  industry-wide  com- 
patibility so  that  you  need 
not  worry  about  differences 
between  manufacturers, 
(Actually,  a  more  likely  case 
would  be  to  find  no  manufac- 
turer's imprint  at  all  on  one 
or  the  other.)  Hopefully,  a 
little  bit  of  reading  through 
those  data  sheets  and  applica- 
tion notes  will  answer  most 
of  your  questions. 

There  are  external  circuits, 
available  from  suppliers1  and 


manufacturers1  application 
notes,  that  can  be  used  to 
make  these  regulators  even 
more  versatile.  A  typical 
circuit  in  this  category  is  one 
enabling  the  output  voltage 
to  be  set  at  different  points, 
or  even  to  be  continuously 
adjustable,  But  since  the  main 
objective  of  this  article  is  to 
introduce  three  terminal  regu- 
lators in  a  relatively  simple 
way,  I  will  have  to  reserve 
discussion  on  them  for  the 
present  time. 

Three  terminal  regulators 
come  into  their  own  for  the 
simple  supplies.  Usually,  by 
the  time  you  hang  on  all  of 
the  necessary  parts  to  one  of 
these  three  terminal  units  to 
achieve  a  specialized  applica- 
tion, you  find  that  you  would 
have  been  better  off  by  using 
a  multiterminal  device  from 
the  start.  The  723  that  I 
mentioned  before  is  only  one 
of  a  large  number  of  these 
chips  available, 

I  hope,  even  if  you  never 
actually  use  a  three  terminal 
1C  regulator,  that  reading  this 
article  has  given  you  a  little 
knowledge  about  them  and 
their  use.  If  you  have  any 
specific  questions  you  would 
like  answered,  or  would  like 
more  explicit  information 
concerning  suppliers*  names, 
feel  free  to  write  and  ask  me. 
{Please  include  a  self- 
addressed,  stamped  envelope 
for  my  reply.)  Maybe  I  won't 
know  the  answers  to  all  of 
your  questions,  but  hopefully 
I  can  at  least  refer  your 
inquiries  to  someone  who 
does.  ■ 


FAST  SCAN  AMATEUR  TELEVISION 

EQUIPMENT 


BROADCAST  QUALITY  PERFORMANCE 


SOLID  STATE 


AX  10  TRANSMITTER 


AM-1A  RCVR  MODEM 


53 


MOBILE  ...  24  CHANNEL    •  10  WATT 

PRIORITY  CHANNEL  "CALL  BUTTON"  •  MODULAR  CONSTRUCTION 

10  DAY   MONEY  BACK  GUARANTEE 


MODEL  WE-224      144  -148  MHz 


OmU 


sigg« 


thru  Sept.  30,  1976 


*  LO  POWER  ADJUSTABLE    0  5  WATTS 

*  TYPICALLY  -3MV  SENSITIVITY  FOR 
20  dB  QUIETING 

*  BUILT  IN  ADJUSTABLE  TONE  BURST  w/FRONT 
PANEL  SWITCH 

*  TRIMMER  CAPS  FOR  BOTH  RECEIVE  AND 
TRANSMIT  XTALS 

*  USES  SAME  XTALS  AS  THE  HAND  HELD  UNITS 
4-yOSFET  FRONT  END     HELICAL  RESONATOR 

*  HIGH  VSWfl  &  REVERSE  6*  PROTECTfON 
CIRCUITS 

*  BUILT  list  SPEAKER  WITH  EXTERNAL  Mr*l 
PHONE  JACK 

*  FILTERS:  JO  7  MONOLITHIC  *  4&S  kHz  CERAMIC 

*  tO  FEET  OF  FuSEO  POWER  CABLE  WITH 
LIGHTER  ADAPTER 

*  EXTRA  FUSES.  MOUNTING  HARDWARE. 
BHACKET.  S00  OHM  MIKE,  DIDDLE  STICK,  ft 
34  PAGE  MANUAL 


*  SIZE 


6.S  h  2,S  x  9,5  in- 
2.5  N  M  m  3.7  cm 


*  WEIGHT 


5.5  It* 


*  CURRENT*  13,6  VDC 


2.5  kg 
RECEIVE:  46    mA 
TRANSMIT    750  mA 
«  1  WATT,  7  EA  @  10  WATTS 

*  90  DAY  WARRANTY  &  10  DAY  MONEY  BACK 
GUARANTEE 

*  COMES  COMPLETE.  READY  TO  OPE  RATE  ON 
1*6,52  SIMPLEX 

*  YOU  CAN  PURCHASE  EXTRA  XT  ALB  ITX  w  RX  l 

*  ^ORS7S0EXTRA.WE'LLPUTALL  THE  XTALS 
Oft  FREQUENCY' 


220  and  450  S 


SWITCHABLE  1  -  2-5  WATT  (1  &  lAW  ON  450) 

6  CHANNEL  -  ALL  PLUG-IN  XTALS  WITH  TRIMMERS 

ON  BOTH  TX  &  RX  CRYSTALS 

12kHz  CERAMIC  FILTERS  •    BATTERY  INDICATOR 

HAS  .3/JV  SENSITIVITY  FOR  20  dB  QUIETING 

10  J  fit  455  kHz  IF  ON  220  (21.4  &  455  kHz  ON  450) 

CURRENT:    14    mA    RX,  500  mA  TX  ON  BOTH 
MODELS©  12.0  VOC 

MICROSWITCH  PTT  BUTTON 

WEIGHT  IS  LESS  THAN  22  OUNCES  tw/o  Nf-CADS) 

SIZE  IS  8.9"  x  1.7"  x  2,9" 

UNBREAKABLE  LEXAN  ®  CASE 

BOTH  UNITS  USE  THE  SAME  ACCESSORIES  AS  THE 

2-METER  1402  &  1405  HAND  HELDS 

OPTIONAL  12  BUTTON  TOUCH-TONE  PAD  AVAILABLE 

COMES  COMPLETE  w/RUBBER  DUCKIE,  NI-CAD  CASE, 
(223.50  INSTALLED  OR  446.00  ON  THE  450) 


*  220  m Hz  MODE L  2202SM  -  $239.95 

•  450  m Hz  MODEL  4502SM  -  $279.95 
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90  DAY 
WARRANTY 

DAY  MONEY  BACK 

GUARANTEE 


ACCESSORIES  AVAILABLE 

SPECIAL 
DESCRIPTION  PRICE 

BC1     BATTERY  CHAROER     $34.95 

BP1     10EA.AA  GOULD 

NICAO  BATTERIES      .       I*. 95 

BT1    EXTRA  BATTER V 
LCI     LEATHER  CASE 

I   ^V^V^b.      ■     .p      m      J.     ■*.      p      ■      ■      ■      p      ■      ■      ■      ■      r      i  9i  -^T  J 

LCi    LEATHER  CASE 

1*05,2202,4502......     9.95 

SMI  SPEAKER  MlKE  FOR 
EARLY  MODEL  1402 
9  PIN  CONNECTOR  ....  1**»S 

SM2    SPEAKER  MIKE   FOR 

ALL  NEW  HAND  HELDS 
WITH   ROUND  S  PIN 
CONNECTOR 24.9S 

TE-t  SUB-AUOtOLE  TONE 
ENCODER 
INSTALLED 34.9S 

TTP    TOUCH-TONE  PAD 49.95 

INSTALLATION  AT 

TIME  OF  RADIO 

PURCHASE FREE 

INSTALLATION  AT 

LATER  DATE.  ADD  .  .  .  15.00 
KM   10.7   KC  MONOLITHIC 

KTAL  FILTER mm    9.95 

CRYSTALS 

TX  or  RX 

t Common  Fr*quincy 

Only) 3.75 


1 

BATTERY 
CHARGER 


WILSON  ELECTRONICS  CORP.,  4288  S,  POLARIS  AVE,,  LAS  VEGAS,  NV.  89103  U.S.A.  <702)  739  1931  TELEX  684  5222 


9Mkm  S/ecAamcA  %^.  SUMMER  SPECIALS 

2.5  and  5  WATT    2  METER 

6  CHANNEL  HAND  HELD  TRANSCEIVERS 

*  .3/iV  RECEIVERS-  12kHz  CERAMIC  FILTERS 

*  OPTIONAL  12  BUTTON  PAD  AVAILABLE  FOR  ANY  HAND  HELD   i5stalleYd 

*  AVAILABLE  FOR  MARS  OR  CAP  •   10  DAY  MONEY  BACK  GUARANTEE 

*  90  DAY  WARRANTY  •   INCLUDES  52  SIMPLEX  and  "DUCKIE"  ANTENNA 


•  TRIMMER  CAPS  ON  RX  &  TX 

•  ALL  PLUG-IN  CRYSTALS 
(Same  as  WE-224  Mobile) 

•  10.7  and  455  kHz  IF 

•  -3/IV  SENSITIVITY  FOR 
20dB  QUIETING 

CURRENT  DRAIN  @  12  VDC  ' 

MODEL  1402SM: 

RCVR:  14     MA-  XMTR:  500  MA 

MODEL  1405SM: 

RCVR:  14    MA    TX  @  1W:  400  MA 

TX  @  5W:  900  MA 

•  1402  HAS  S  METER  &  BATTERY 
INDICATOR 

•  1405  HAS  A  SENSITIVE  BATTERY 
INDICATOR 

•  BOTH  MODELS  FEATURE  MICRO- 
SWITCH  PTT 

•  THE  1405  CASE  IS  UNBREAKABLE 
LEXAN  ® 

•  THE  1402  CASE  IS  HIGH  IMPACT 
ABS  PLASTIC 

•  WEIGHT  tw/o  Nl  CADS)  IS  LESS  THAN 
22  OUNCES 

•  OVERALL  MEASURE  IS  8,9"  x  U"  x  2,9" 

•  10  Nl  CADS  {ORDER  BP-1)  ARE  EXTRA 
@  $14.95 


2.5  WATT 

MODEL 
1402SM 


1  or  5  WATT 
MODEL  1405SM 


OPTIONAL 

TOUCH -TONE 

PAD 

AVAILABLE 

FACTORY 

INSTALLED 

ON  ALL 

HAND 

HELDS 


TO:  WILSON  ELECTRONICS  CORP.,  4288  S.  Polaris  Ave.,  Las  Vegas,  Nevada  89103,  (702)  739-1931,  Telex  684-522 

SUMMER  SPECIAL  DIRECT  SALE  ORDER  BLANK 

PLEASE  PRINT  CLEARLY 

DCHECK   DmONEY  ORDER 

□  mc 


1402SM@S1 64.95 
1405SM  @  $239.95 

WE224@S1 99.95 
2202SM  @  S239.95 
4502SM  @  $279.95 
BC1  @  $34,95 
8P1  @  S14.95 
BT1  @  SS.00  A. 

LCI  @  S3  35  B. 

LC2@S9.95  C. 

SMI  @  $24.95  D« 
SM2@  $24,95  E. 
TE1  @  $34,95         F. 


TTP  @  S49-95 
XF1  9  $9.95 

EXTRA  CRYSTALS  @  $3.75  ea. 

PLEASE  PUT  ALL  INSTALLED 
XTALS  ON  FREG.  ($7.50  Extra 
per  Radio) 

INSTALL  THESE  CRYSTALS 


TX 
52 

RX 
52 

TX 


H> , 


I,    _ 

J,   _ 

L._ 


RX 


Specify  Freq.  on  Tone  Encoder  TE-t 


HZ 


ENCLOSED  IS 
CARD# 


Dbac 


EXPIRATION  DATE 

NAME  


ADDRESS 
CITY    


STATE 


-ZIP 


PHONE { 


SIGNATURE  

SHIPPING  &  HANDLING  PREPAID  FOR  SUMMER  SPECIAL 
NEVADA  RESIDENTS  ADD  SALES  TAX 

SPECIAL  PRICES  GOOD  THRU  SEPT.  30.  1976 
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Can  An  Indoor  Antenna  Work? 

-  -  making  the  best  of  a  bad  bargain 


Many  amateurs  are 
forced  to  use  indoor 
antennas  on  the  HF  bands 
either  from  their  home  QTH 
or  while  traveling.  No  form  of 
indoor  antenna  is  ever  going 
to  be  as  efficient  a  radiator  as 
an  outdoor  antenna  but  there 
definitely  are  a  few  rules  to 
be  observed  If  one  is  going  to 
achieve  reasonable  perfor- 
mance from  an  indoor 
antenna.  In  brief,  these  roles 
might  be  stated  as; 

1.  The  fact  that  an 
antenna  is  used  indoors 
does  not  change  basic 
antenna  principles. 

2.  Choose  an  indoor 
location  which  provides 
minimum  coupling  loss 
to  the  outside. 

3.  Use  an  antenna  form 
which  is  long  enough  to 
get  power  at  least  effi- 
ciently transferred  from 
the  transmitter  into  the 
antenna. 

This  article  discusses  each  of 
I  he  above  rules  in  some  detail 
and  gives  a  number  of 
examples  to  illustrate  various 
indoor  antenna  ideas. 

Radiation  Characteristics 

Many  amateurs  feel  that, 
when  an  antenna  is  used 
indoors,  its  radiation 
characteristics  can  no  longer 
follow  the  typical  patterns 
shown  in  the  various  antenna 
manuals.  It  is  true  that, 
because  of  increased  capaci- 
tive  effects  and  coupling  to 


the  building  structure, 
the  wavelength  formulas 
given  in  manuals  do  not 
always  apply.  But,  the  basic 
radiation  patterns  do  not 
change  greatly.  For  instance, 
a  horizontal  dipolc  still  has  its 
maximum  radiation  broadside 
to  the  tine  of  the  antenna. 
The  same  is  true  for  an  end 
feed  wire  unless  it  is  several 
wavelengths  long  at  the  oper- 
ating frequency,  which 
normally  would  not  be  the 
case  in  an  indoor  location. 
Fig.  1  shows  a  bent  half -wave 
antenna,  end  fed,  used  in  a 
room.  Maximum  radiation  is 
broadside  to  the  antenna,  or 
in  this  case  in  the  direction 
bisecting  the  sides  of  the 
antenna.  Obviously,  if  one 
forgets  the  "basics11  and  con- 
structs an  indoor  antenna  so 
it  radiates  maximum  energy 
in  a  direction  where  few 
stations  can  be  worked,  one  is 
wasting  power  in  a  situation 
where  every  bit  of  radiated 
power  is  precious. 

Knowing  the  directional 
characteristics  of  loop 
antennas  is  particularly 
important  since  they  m^  one 
of  the  most  useful  forms  of 
indoor  antenna.  A  large 
square  loop  (J4A  per  side), 
such  as  the  usual  quad 
antenna  element,  has  its  max- 
imum radiation  perpendicular 
to  the  plane  of  the  loop.  If 
constructed  as  a  closed  loop, 
its  terminal  impedance  is 
relatively  low.  For  the  loop 


described,  it  is  about  80 
Ohms.  If  the  loop  is  fed  at 
the  bottom,  the  radiation  is 
horizontally  polarized.  If  fed 
at  the  side,  the  radiation 
becomes  vertically  polarized. 
Fig.  2(a)  shows  this  type  of 
loop.  Many  variations  can  be 
made  on  a  full  size  loop  by 
shaping  it  into  different 
forms  such  as  a  triangle,  by 
using  loading  coils  to  shorten 
the  physical  lengths  needed 
and  by  more  exotic  shape 
deformations.  One  of  the 
most  interesting  of  the  latter 
is  shown  in  Fig.  3.  It 
appeared  in  QST  some  time 


ago  and  good  results  were 
claimed  for  it.  The  radiation 
is  vertically  polarized  and 
omni-directional.  Supposedly, 
it  could  he  turned  around  and 
used  horizontally.  With 
dimensions  of  only  1/1  OX  per 
side,  it  becomes  feasible  to 
construct  it  indoors  (even  on 
40  meters)  in  large  rooms. 

Although  large  loops  {even 
the  compact  version  of  Fig. 
3)  look  attractive  on  paper, 
they  become  difficult  to  con- 
struct in  reality.  This  is 
especially  true  if  one  wants  to 
set  up  an  antenna  indoors  for 
portable  operation,  A  second 
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Fig,  L  A  dipole  antenna  (I/2X)  retains  its  broadside  radiation 
characteristic  inside  a  roomf  whether  center  or  end  fed. 
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important  class  of  loop 
antennas  and  the  one  most 
generally  useful  for  indooi 
work  is  the  1/2X  loop  (1/8A 
long  per  side).  Such  a  loop 
can  be  considered  as  a  hall 
wave  dipole  antenna  bent  in 
the  form  of  a  loop.  An  impor- 
tant change  in  directional 
characteristics  occurs,  how- 
ever. Maximum  radiation  is 
now  in  the  plane  of  the  loop 
and  in  the  direction  towards 
which  the  antenna  is  fed.  This 
is  shown  in  Fig.  2(b)  for  a 
loop  which  is  "open"  at  its 
far  end.  The  reason  for 
"opening"  the  far  end  is  to 
reduce  the  input  impedance 
to  about  50  Ohms,  Other- 
wise, it  would  be  in  the  order 
of  several  thousand  Ohms  and 
difficult  to  match.  If  the 
antenna  is  constructed  verti- 
cally (diagonally  across  a 
room),  its  polarization  will  be 
vertical.  If  constructed  hori- 
zontally (around  the  corners 
of  a  ceiling),  its  polarization 
will  be  horizontal.  The  direc- 
tion of  maximum  radiation 
can  be  controlled  by  choosing 
at  which  end  to  feed  the 
antenna. 

The  small  loop  adapts  very 
well  to  usage  in  small  to 
medium  size  rooms.  By 
noting  the  dimensions  of  the 
room  involved,  one  can 
quickly  determine  with  a 
pocket  calculator  the  lowest 
frequency  band  on  which 
operation  is  feasible. 

Operation  on  a  second 
harmonic  band  is  possible  by 
shorting  the  far  end  of  the 
loop  and  using  it  as  a  full  size 
loop,  but  note  how  the  direc- 
tional properties  of  the 
antenna  change!  If  the 
original  1/2X  loop  used  hori- 
zontally is  used  on  a  band 
where  it  becomes  a  IX  loop, 
most  of  the  radiation  is 
straight  up  and  down  and 
useful  only  for  extreme  short 
skip  contacts. 

The  next  smaller  class  of 
loop  is  one  having  a  total  side 
length  of  1  /4X.  Such  a  loop  is 
similar  to  the  loop  of  Fig. 
2(b)  except  that  capacitive 
loading  is  required  at  both 
the  transmitter  terminals  and 


at  the  "open"  terminals  to 
bring  the  loop  into  resonance 
ai  the  operating  frequency. 
The  capacitances  needed 
depend  upon  the  operating 
frequency  but  are  500-1500 
uF  at  the  transmitter  end  and 
5CH0Q  uF  at  the  "open  end" 
for  40/80  meter  operation,  A 
BC  variable  will  suffice  at  the 
transmitter  end  but  a  wide- 
spaced  variable  is  needed  at 
the  "open  end,1  The  capaci- 
tances are  adjusted  for  mini- 
mum swr  if  a  coax  feedline  is 
used  or  for  best  transmitter 
loading.  The  1/4X  loop  is  a 
poor  radiator  —  efficiency  is 
only  8-10%.  Yet,  it  may  be 
the  only  usable  antenna  form 
if  operation  on  a  low  fre- 
quency band  such  as  40  or  80 

meters  is  necessary  in  a  small 
room.  Unlike  the  other  larger 
loops,  antennas  where  wire 
size  is  not  critical,  the  effi- 
ciency of  the  1/4A  loop  is 
very  much  dependent  upon 
using  wire  with  low  ohmic 
losses. 

Indoor  Locations 

The  idea  of  an  outdoor 
antenna  being  located  "as 
high  as  possible  and  as  cleat 
as  possible"  pretty  well 
applies  to  the  indoor  antenna 
as  well.  Coaxial  transmission 
line  loss,  even  that  of  minia- 
ture coax  such  as  RG-174,  is 
quite  low  on  the  HF  bands.  It 
would  be  better  to  have  an 
indoor  antenna  located  as 
high  as  possible  within  a 
building,  even  with  a  long 
transmission  line,  rather  than 
use  an  indoor  antenna  at  a 
building  level  where  it  is 
shielded  by  other  nearby 
buildings.  In  a  private  resi- 
dence this  usually  means  an 
attic  location-  [n  an  apart- 
ment location  one  has  to 
examine  all  the  possibilities 
available  since  conditions  will 
obviously  vary  quite  widely, 
A  disguised  TV  transmission 
line,  for  instance,  might  lead 
instead  to  a  suitable  loop 
antenna  located  inside  or 
immediately  around  a  roof 
level  housing. 

When  choosing  a  portable 
indoor    location    one    might 
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Fig.  2.  The  7A  and  //2X  loops  are  the  most  useful  of  indoor 
antenna  forms.  Both  provide  a  good}  direct  match  to  coax  tine, 

roof  of  such  a  building  if  the 


have  a  bit  more  choice  of 
locations,  such  as  when 
traveling  on  vacations.  If  any 
choice  of  building  locations  is 
possible,  one  of  the  principal 
rules  is  to  avoid  any  steel- 
reinforced  building  locations. 
Such  buildings  will  provide 
the  same  effect  as  though  one 
were  trying  to  work  out  of  a 
screen-shielded  room!  Build- 
ings can  be  examined  for  such 
construction  by  a  variety  of 
means.  For  instance,  a  simple 
compass  can  be  used  to 
examine  walls  for  metal  rein- 
forcements. Sudden  deflec- 
tions at  periodic  intervals  will 
indicate  metal  reinforcement 
as  the  compass  is  moved 
around  closely  against  the 
wall.  Most  often,  however, 
the  basic  nature  of  the 
building  involved  will  provide 
the  necessary  clues.  Any 
high-rise  structure  obviously 
has  to  be  of  metal -reinforced 
construction.  Two  or  three 
story  buildings  may  or  may 
not  be,  even  those  of 
masonry  construction.  Wood 
frame  buildings  dte  obviously 
the  most  suitable,  the  onK 
exception  being  to  avoid 
being  immediately  under  the 


roof  is  of  tin  or  other  metaL 
If  one  must  work  from  a 
metal-reinforced  building, 
one  should  try  to  be  as  high 
as  possible  in  the  building  and 
in  rooms  with  large  glass 
areas. 

Whatever  indoor  location 
is  chosen,  the  antenna  wire 
should  be  held  a  few  inches 
away  from  the  walls  or 
molding  if  at  all  possible.  The 
only  exception  concerns  glass 
areas.  If  one  is  fortunate 
enough  to  be  in  a  location 
with  large  glass  areas,  a  good 
antenna  construction  material 
to  consider  is  stainless  steel 
tape.  The  tape  can  be  placed 
directly  on  the  glass  and  wires 
soldered  to  it,  to  join  sections 
of  an  antenna  and  for  connec- 
tion of  a  transmission  line. 

Which  Antenna  Form  to  Use? 

Working  from  an  indoor 
location  is  a  bad  enough 
handicap,  without  having  to 
lose  transmitter  power  before 
it  has  a  chance  to  be  radiated. 
In  other  words,  an  antenna 
form  should  be  used  which 
will  take  and  radiate  as  much 
of   the   available   transmitter 
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F/3,  3.  An  unusual  method  of  f of  ding  a  /X  /oop  together. 


power  as  possible  without 
having  that  power  burned  up 
in  ohmic  losses  in  the  antenna 
or  antenna  matching  devices. 
In  simple  terms,  put  up  as 
much  antenna  wire  as 
feasible.  A  rule  of  thumb  is 
not  to  use  an  antenna  shorter 
than  about  1/8A.  This  would 
mean  about  32*  on  80  meters 
and  would  be  a  piece  of  wire 
which     was     being     worked 


against  some  ground  system 
such  as  the  water  pipes  in  a 
building.  One  can  squeeze 
QSOs  out  of  shorter  antennas 
but  it  would  be  better  to  find 
some  way  to  lengthen  the 
indoor  antenna  by  going 
through  doorways  between 
rooms  or  utilizing  hallways 
where  possible. 

Progressing  from  the  1/8X 
lung  wire  one  can  go  up  to  a 


1/4X  or  even  1/2X  long  wire, 
all  being  worked  against  some 
ground  connection.  However, 
if  at  all  feasible  one  should 
try  to  use  a  ground-indepen- 
dent antenna.  The  simplest  is 
a  dipole,  either  stretched  out 
fully  or  formed  into  a  "V" 
shape.  Such  an  antenna  can 
usually  be  used  in  attics  on 
the  higher  frequency  bands 
but  the  only  solution  in  most 
cases  for  the  lower  frequency 
bands  such  as  40  and  80 
meters  is  a  loop  antenna.  I  he 
form  of  loop  to  aim  for  is  the 
1/2X  open-ended  loop.  Being 
a  full  1/2X  long,  its  losses  are 
low  and  it  provides  a  con- 
venient match  to  a  trans- 
mission line  or  directly  to  a 
transmitter.  Transmitters 
with  adjustable  pi-networks 
or  similar  networks  can 
usually  work  into  this 
antenna  form  without  the 
need  of  additional  antenna 
tuning  devices.  Being  only 
about  8  foot  on  a  side  for  20 
meters,  it  can  be  constructed 
in  almost  any  room  on  that 


band  or  higher  frequency 
bands.  Being  about  16  foot 
on  a  side  for  40  meters  means 
it  can  be  accommodated 
vertically  in  only  unusually 
nigh  rooms.  But,  the  diagonal 
run  of  many  moderate  size 
rooms  will  accommodate  the 
horizontal  legs  of  such  a  loop. 
In  that  case  the  vertical  legs 
should  be  made  as  long  as 
possible  and  the  extra  length 
made  up  by  having  a  4,U" 
fold  in  each  vertical  leg. 
Placed  horizontally,  such  an 
antenna  can  be  accommo 
dated  fully  stretched  out  in 
larger  size  rooms.  On  80 
meters,  a  room  would  have  to 
have  unusual  dimensions  to 
accommodate  a  1/2X  loop 
placed  in  any  orientation  and 
the  only  choice  here  would 
be  the  1/4X,  tuned  as  pre- 
viously described.  Such  an 
antenna  has  poor  efficiency 
but  still  it  will  generally  prove 
to  be  a  better  radiator  than  a 
1/8  or  even  1/4X  piece  of 
wire  worked  against  a  lossy 
water  pipe  ground.  ■ 
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The    purchase  of  a   new 
two  meter  FM  rig  a  few 
months    ago    rekindled    my 

interest  in  ham  radio.  My 
ham  activity  had  fallen  to  an 
alUtrme  low,  but  the  FM  rig 
helped  me  rediscover  many  of 
my  old  ham  buddies  who  had 
already  gone  the  two  meter 
route.  It  also  helped  me 
discover  several  other  things, 
among  them  the  rapid 
advancement  the  state  of  the 
art  had  taken  during  my 
absence  from  the  ham  bands. 

My  FM  rig  worked  great 
mobile;  however,  base  opera- 
tions were  difficult  due  to  the 
lack  of  an  adequate  power 
supply.  The  XYL  took  a  dim 
view  of  the  car  battery  and 
charger  set  up  in  the  living 
room  every  time  I  wanted  to 
monitor  the  machine  from 
the  easy  chair.  Battery  acid 
and  carpet  do  not  a  happy 
home  make. 

After  reading  the  latest  on 
regulated  supplies,  I  decided 
to  build  one.  They  look 
simple  and  are,  except  for 
one  small  item;  those  nice 
little  \C  regulators  are  about 
as  easy  to  find  in  my  area  as  a 
pocket  in  a  nudist  camp.  Not 
wanting  a  divorce,  but 
desiring  to  work  the  rig  at 
home,  a  solution  had  to  be 
found.  This  little  power 
supply  was  the  result, 

The  circuit  is  very  straight- 
forward and  simple.  It  is  by 
no  means  original,  but  is  a 
combination  taken  from 
several  articles.  The  great 
thing  about  this  power  supply 
is  that  all  the  parts  except  the 
two  10  Watt  zener  diodes  can 
be  obtained  from  a  local 
Radio  Shack  store.  The  entire 
supply  should  cost  no  more 
than  $24.00  if  all  the  parts 
are  purchased  new,  and  a  less 
expensive  cabinet  or  modest 
junk  box  will  bring  this  down 
considerably. 

I  have  built  three  of  these 
supplies  over  the  past  couple 
of  months  and  all  have 
worked  like  a  charm.  The  one 
on  the  right  in  the  first  photo 
is  the  main  shack  supply  now 
in  use,  I  added  the  meters  to 


Parts  layout  is  not  critical*  The  cabinet  louvers  are  kept  in  the  rear  to  aid  in  cooling  Ql  and  Q2. 


monitor  voltage  and  current 
so  the  supply  could  be  used 
for  future  projects.  The  small 
one  on  lop  of  the  Regency  is 


the  latest  version.  I  wanted  to 
run  the  rig  at  work,  so  this 
one  was  built. 

Every  part  in  this  one  was 


purchased  at  Radio  Shack, 
except  the  10  Watt  zeners. 
These  I  bought  from  a  focal 
TV     parts    store,     so    they 


The  J  0  Watt  zener  diodes  are  mounted  with  insulating  mica  washers  on  rear  of  chassis  along 
with  the  power  transistors.  Ac  fine  is  on  left,  12  volt  output  on  right. 
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Fig,  h  Super  simple  12  volt  power  supply.  Ql,  Q2  —  40  Watt 
power  transistors,  Radio  Shack  276-592;  J-1  —  12.6  V,  3 
Amps,  Radio  Shuck  273-/570/  U1  -  full  wave  bridge  rectifier, 
100  V,  6  Amps,  Radio  Shack  276-1 J  71;  cabinet  -  5>i" x  3,J x 
5-7/8",  Radio  Shack  270*253. 


should  present  no  problem 
for  anyone  wishing  to  dupli- 
cate this  supply. 

Parts  layout  is  not  critical. 
The  only  suggestion  I  would 
make  is  to  use  a  bus  line  for 
the  negative  voltage  instead 
of  a  common  chassis  ground. 
This  way  a  stray  screwdriver 
from  the  case  of  Ql  or  Q2  to 
the  chassis  will  not  short  the 
transistors.  The  40  Watt 
power  transistors  come  4  to  a 
package.  I  had  to  do  a  bit  of 
experimenting  to  find  a  pair 
that  match,  but  at  30tf  each 


this  is  a  minor  problem.  The 
rear  chassis  panel  works  fine 
as  a  heat  sink;  however,  for 
added  cooling  I  added  the 
small  heat  sinks  shown. 

All  in  all,  this  little  supply 
works  great,  looks  good  and 
is  easy  and  economical  to 
build.  The  regulation  for  the 
HR2B  in  the  15  Watt  mode  is 
less  than  Yi  volt  at  2,8  Amps* 
I  have  used  this  supply  with 
other  rigs  such  as  the  (COM 
IC22A  and  other  ten  Watt 
rigs  and  the  voltage  drop  has 
been  less  than  %  volt.  ■ 
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Ranch  land.  Antelope,  deer,  elk,  wild 
horses  —  Your  "Antenna  Ranch/1  10 
Acres  $30  down,  $30  month.  FREE 
info  —  maps  —  photos.  Owner: 

Dr.  Michael  Gauthter,  K6ICS 
9550  E.  Gallatin  Rd.4  Downey  CA  90240 


Shortwave  Listening 

1976  World  Radio  TV  Handbook  -  $10.95 

Gated  1000/ 100/507 25/ 10  kHz  Calibrator  -  £54.00 

Barlow  Wad  ley  &  Ft  L   Drake  Receiver* 
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great  products  too. 

Serving  amateurs  since  1923 
Master  Charge  Bdnk  Americard 

radio  &  supply 

252  Patton  Ave., Asheville^N.C.  28801 
PHONE;  (704)254-9551 


ANTENNA  SUPERMARKET       PQ  Box  338,  DeptJk,  Chambersbutg  PA    t720?\ 


DIPOLE  AND  WIRE  ANTENNA  KITS,  complete  with  Hl-Q  BALUN,  100'  rope, 

copper  antenna  wire  and  insulators. 

BQ/40/15  parallel  dipole  S36.95 

40/20/15  parallel  dipole $30,95 

BO/40  Irap  dipole  .  ...  S41.95 

40/20  Irap  dipole $36.95 


160  short,  1301  length 
80  short,  63'  length  - 

40  short,  33'  length 

Single  band  models  from 


$36,95 

S3195 
$28.95 
$24.95 


VERTICALS  —  complete  with  Universal  Mounting  Base,  Folds 
to  5*  for  Easy  Transport,  Hvyf  Duty  Aluminum  Tubing, 

20/15  Trap,  13'  hgt $29.95    160  compact  23'  hgt.  .    .  $44.95 

40/20/15  trap  22'  hgt.  . . ,     44,95    80  compact  20'  hgt.  3995 

BO/40/20  trap  30'  hgt.  . .       69,95    40  compact  IS'  hgt 34,95 

BO/40/15  trap  20' hgt.  ...     59.95    20/15/10  full  size  vertical  29.95 
10  merer  cov.  for  above  add  9/95 


TO  ORDER  —  Include  St  Mapping  (J2, 95  West  Coast) 
24  hour  shipment  30 day  guarantee 
For  into.  SASE  Or  1st  Class  Stamp. 


NEW 
Apartment/ Portable 
apt.    roof    or    patio, 
camper,  trailer,  mo- 
tor home.  All    bands 

SO  10,  folds  toy  east* 

ly.  13'  height. 
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IF  YOU  ARE  ON  144,  220  OR  432  AND 
HAVE  WORKED  A  REPEATER... 


It  was  probably  this  one. 


The  RPT  144B,  RPT  220B  and  RPT  432  are  self-contained  -  all  solid 
state  machines.  Conservatively  rated,  high  quality  components,  assures 
EXCELLENT  RELIABILITY.  Careful  consideration  has  been  given  to 
both  interfacing  and  control  flexibility. 

RPT  144B  or  RPT  220B  Kit $465.96 

RPT  432B  Kit  515.95 

RPT  144B  or  RPT  220B  factory  wired  and  tested 695.95 

fVr       ij&D  TflClOry  WlfCM  rtflM  ICSICCI    tim it. ■  *,■««* •■■■•••«■« " tiii.twuii m*i    f+fj+j*j 

W  *  JUD       jL/UI  I        \\J      Lit.       ull     <  IUU  I  ILCU       MMM*'M>tHH"**M>*>HfHHH«lttl4H»MIHtftl»lt4Hfrtf4M         ''<*'' 

RPT  28B  soon  to  be  announced N,A, 

WORK  ALL  REPEATERS  WITH 
OUR  NEW  SYNTHESIZER  II 


Available  at  these 
dealers: 


The  Synthesizer  II  is  a  two  meter  frequency  synthesizer. 

Frequency  is  adjustable  in  5  KHz  steps  from  140.00  MHz  to  149.995  MHz  with 
its  digital  readout  thumb  wheel  switching.  Transmit  offsets  are  digitally 
programmed  on  a  diode  matrix,  and  can  range  from  10  KHz  to  10  MHz.  No 
additional  components  are  necessary! 

.  .  . $169.95      Wired  and  tested $239.95 

Export  prices  sfightfy  higher* 
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Tufts  Radio  Electronics 
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Figt  7.  Typical  receiver  schematic. 


Test  Lab  Bonanza 

Free! 


--using  a  transistor  radio 


Just  about  everyone  needs 
more  test  equipment,  or 
easier  ways  to  use  the  lesl 
equipment  he  already  has. 
Just  about  everyone  has  an 
old  radio  sitting  around  and 
this  can  provide  the  needed 
test  equipment,  You  merely 
need  to  make  the  proper 
modifications  to  the  radio, 
then  know  how  to  apply  the 
resultant   piece  of  test  gear. 
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Here  are  some  modifications 
which  will  allow  you  to  add  a 
mess  of  handy  test  equipment 
to  your  shop,  and  still  leave 
your  old  transistor  radio  in 
working  order.  The  finished 
device  will  be  everything 
from  a  speaker  subber  to  a 
transistor  checker,  and  will 
still  provide  your  favorite 
news  or  music  while  just 
sitting  on  the  bench. 


The  first  consideration  is 
what  to  do  about  packaging 
the  radio.  You  may  decide  to 
teave  the  radio  intact  and  add 
plugs  and  jacks  of  your 
choice  in  the  radio  cabinet. 
You  could  run  leads  out  from 
the  radio  cabinet  and  put  the 
plugs,  jacks,  and  switches  on 
a  minibox.  Or  you  could 
package  the  radio  complete 
with  modifications  in  the  box 


of  your  choice.  No  matter 
what  the  package  you  choose, 
be  sure  to  decide  on  plugs 
and  jacks  that  you  already 
have  around  so  you  don't 
make  all  your  test  leads 
obsolete.  The  diagrams  in  this 
article  show  the  use  of  phone 
jacks,  but  you  could  just  as 
well  use  banana  jacks  or 
whatever.  Fig.  1  shows  a 
typical  radio  schematic.  Some 


OUTPUT  FROM 

AuDtO  OUTPUT  STAGE 


JACK 


I 


JACK  IS  EARPHONE   JACK 

REWIRED  AS  SHOWN 


<H 


Fig.  2  Using  the  radio  as  a 
substitute  speaker.  You  may 
wish  to  add  a  jack  as  shown 
whife  retaining  the  original 
earphone  jack  on  the  unit 


will  differ,  especially  in  part 
values,  but  the  stages  are 
essentially  the  same  as  the 
one  shown.  At  least  this  dia- 
gram is  helpful  in  locating 
where  to  put  the  modifica- 
tions in  your  particular  radio. 
You  may  add  any  or  all  the 
modifications  to  make  a 
speaker  subber,  power 
supply,  audio  oscillator,  sig- 
nal injector,  transistor 
checker,  alignment  generator, 
or  weather  receiver. 

Speaker  Subber 

This     is     the     simplest 

modification.  You  may  add  a 
plug  as  shown  in  Fig,  2  or 
you  may  modify  the 
earphone  jack  already  on 
many  radios.  When  a  phone 
plug  is  plugged  in,  the  speaker 
is  automatically 
disconnected.  A  pair  of 
alligator  clips  on  the  end  of 
the  leads  witl  allow  you  to 
connect  to  almost  any  source. 

Power  Supply 

Whether  your  radio  is 
battery  or  ac  power,  it  will 
give  you  an  easy  source  of 
9-1 2  volts  dc  depending  on 
the  radio,  All  this  without 
tying  up  the  main  power 
supply  in  your  shop.  When 
you  are  using  the  other  radio 
circuits  to  check  out  a  radio 
or  experimenting  with  a 
circuit  on  the  bench,  the 
radio  power  supply  will  run 
both  the  test  equipment  and 
the  radio  or  circuit  under 
test.  Fig.  3  shows  some  of  the 
suggested  modifications  for 
both  battery  and  ac  power 
supplies.  In  Fig.  3(c)  a 
transistor  is  used  as  a  voltage 
source  to  provide  variable 
voltage    outputs    from     the 


Here  is  a  typical  small  radio  undergoing  transformation  into  a  VHF  receiver,  one  of  the  many 
applications  described  in  the  text  Add  any  or  all  to  make  your  radio  a  handy  piece  of  test 
equipment  and  still  use  it  for  q  radio  when  it  is  not  working  for  you.  Note  the  coils  in  photo; 
these  are  the  original  FM  coiis  removed  for  the  frequency  conversion  described  in  the  text, 
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Fig.  3.  Power  supply  circuits,  (a)  Simple  battery  supply,  (b) 
Output  is  taken  from  an  ac  supply,  (c)  Continuously  variable 
output  po  wer  supply. 
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Fig,  4t  Audio  oscillator*  May  be  used  as  an 
audio  signal  generator,  code  practice  oscillator, 
etc.  Values  sho  wn  are  for  approximately  1  kHz; 
use  formula  for  other  frequencies. 
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Fig.  5.  Signal  tracers,  (a)  Switch  permits  use  as  audio  signal 
tracer,  (b)  The  input  is  applied  to  the  detector  for  use  as  a 
demodulator,  fc)  l-f  injection  for  455  kHz.  (d)  Oscillator  is 
disabled  to  allow  injection  of  oscillator  from  another  set  to 
test  its  operation.  With  switch  at  normal,  radio  can  be  tuned  to 
detect  1600  kHz  i-fs. 


radio  supply.  You  cannot 
ruin  the  pass  transistor  be- 
cause you  cannot  short 
circuit  the  transistor  circuit, 
[f  you  have  a  battery  level 
indicator  on  your  radio,  it 
may  be  calibrated  and  used  as 
a  voltage  indicator.  By  adding 
a  resistor  network  and  range 
switch  in  place  of  the  po- 
tentiometer, you  can  have 
discrete  voltage  outputs  such 
as  1.5,  5.9,  etc. 

Audio  Oscillator 

Fig,  4  gives  the 
modifications  which  make  an 
audio  oscillator.  The  result 
can  be  used  as  a  code  practice 
oscillator,  test  oscillator, 
audible  continuity  checker, 
or  audio  signal  injector,  The 
tone  control  provides  some 
measure  of  control  of  the 
basic  oscillator  frequency. 


Signal  Tracer 

The  radio  will  work  as 
several  different  tracers.  The 
most  obvious  use  is  shown  in 
Fig.  5{a),  an  audio  signal 
tracer.  Injecting  a  signal  at 
the  detector  as  shown  in  Fig, 
5{b)  yields  an  rf  demodulator 
tracer.  If  you  inject  a  signal 
into  the  i-f  as  shown  in  Fig. 
5(c),  you  have  a  455  kHz 
tuned  tracer  (or  10.7  MHz  if 
the  radio  has  FM)  for  use 
with  standard  i-fs.  If  you 
allow  disabling  the  oscillator 
as  in  5(d),  you  can  inject 
another  radio's  oscillator 
signal  to  test  the  oscillator 
section  of  the  other  radio. 
Just  inject  the  local  oscillator 
from  the  radio  being  serviced, 
juggle  the  dial  on  both  radios, 
and  if  you  can  pick  up 
signals,   the  oscillator  in  the 
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Fig.  6.  Signal  injectors,  (a)  The  455  kHz  output  from  the 
converter  can  be  injected  in  various  l-f  stages  to  check  out 
their  operation,  (b)  Addition  of  an  impedance  matching 
transformer  for  an  audio  signal  Injector  with  high  output 
impedance.  Dotted  lines  show  alternate  connection. 
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LAST    l-F  STAGE 

(OR  FM  LIMITER   STAGE* 


Fig.  7.  This  configuration  wili  act  as  a  fairly  accurate  i-f 
alignment  generator.  Since  the  output  is  from  the  last  stage  at 
the  i-f}  you  have  the  advantage  of  the  narrowing  from  ail  the 
tuned  circuits  at  the  intermediate  frequency. 


other  radio  is  working.  The 
same  method  could  be  used 
for  FM  systems;  in  that  case, 
couple  the  oscillator  signal  to 
the  FM  converter  stage 
through  a  gimmick  of  about  7 
twists  of  hookup  wire 
connected  in  the  same  place 
on  the  FM  converter  stage. 
You  will  have  to  add  a  switch 
to  disable  the  oscillator  as 
shown  on  the  AM  converter 
circuit  For  the  AM  radio,  the 
oscillator  injection  point  also 
serves  as  a  point  to  inject  rf 
from  a  system  that  uses  1600 
kHz  i-fs  by  letting  the 
oscillator  run  and  tuning  the 
radio  to  1600  kHz. 

Signal  Injector 

The  output  of  the 
converter  taken  from  the 
point  shown  in  Fig.  6(a) 
provides  a  455  kHz  signal  for 
checking  the  i-f  of  a  radio. 
(An  equivalent  point  on  the 
FM   converter   provides  10,7 


MHz  signals.)  Tune  the  radio 
to  a  station  and  the  455  kHz 
output  will  be  the  signal 
transmitted  from  that  station. 
Fig.  6(b)  shows  the 
connection  for  injecting 
audio  signals;  just  tune  in  a 
station  and  use  its  audio  to 
check  out  the  audio  circuits 
under  test. 

Alignment  Generator 

In  Fig.  7  the  output  from 
the  i-f  is  taken  after  it  has 
gone  through  several  stages  of 
i-f  amplification.  Since  this 
signal  has  the  benefit  of  the 
several  stages  of  selectivity, 
the  i-f  output  signal  can  be 
used  as  a  source  of  accurate 
455  kHz  (or  10.7  MHz) 
assuming  the  radio  has  been 
accurately  aligned.  Merely 
align  the  radio  as  one  of  the 
steps  to  making  it  into  a  piece 
of  test  equipment.  Signals 
tuned  in  on  the  radio  will  be 
translated  to  their  equivalent 
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Fig.  8.  Go-No  Go  transistor  checker  will  work  with  silicon  or 
germanium  types  with  reasonable  HFEs.  Use  a  good  unit  for 
checkout;  if  circuit  fails  to  oscillate }  reverse  either  the  primary 
or  secondary  connections.  A  good  transistor  will  produce  a 
tone  in  the  speaker.  You  may  wish  to  use  clip  leads  in  place  of 
a  socket. 


i-f  frequency  and  can  be  used 
as  alignment  signals. 

Transistor  Checker 

Fig,  8  shows  an  outboard 
circuit  added  lo  the  radio  to 
allow  in  or  out  of  circuit 
transistor  checking*  If  the 
transistor  under  test  will 
oscitlate,  it  is  generally  good. 
This  is  a  fairly  accurate  check 
in  or  out  of  circuit.  Another 
simpler  tester  can  be 
fabricated  by  merely 
replacing  one  of  the 
transistors  in  the  radio  with  a 
socket.  When  a  transistor 
close  to  the  type  you  are 
replacing  it  with  is  put  in  the 
socket,  the  radio  should 
work.  This  test  is  only 
accurate  for  the  NPN  or  PNP 
transistor  type  being 
replaced,  and  will  only  work 
with    silicon    or    germanium 


types  depending  on  what  the 
radio  has  originally.  This 
simple  tester  will  not  allow 
in-circuit  checks  at  all,  but 
the  radio  will  operate 
normally  as  soon  as  the 
original  transistor  is  placed  in 
its  socket. 

Band  Opening  Monitor 

Fig.  9  shows  the  schematic 
of  a  citizens  band  converter 
that  works  into  the  455  kHz 
i-f  of  an  AM  radio.  You  may 
shudder  at  the  thought  of 
listening  to  the  citizens  band, 
but  it  sure  is  a  good  band 
opening  monitoring  device. 
Just  buy  a  crystal  for  channel 
10  and  you  will  rejoice  when 
the  DX  comes  rolling  in. 
Crystals  are  available  at  your 
handy  Radio  Shack  store  for 
a  few  pennies.  Just  don't  let 
'em  worry  you  with  that  stuff 


about  what  model  transceiver 
the  crystal  is  for  . . .  any  one 
will  do. 

Commercial  FM  Receiver 

If  your  radio  has  FM,  it 
can  be  modified  to  make  a 
receiver  that  will  pick  up 
commercial  business-band  FM 
signals  such  as  police,  fire, 
public  service,  weather,  etc. 
Some  find  the  idea  of 
listening  to  these  signals  more 
appealing  than  music  when 
the  radio  is  resting  on  the 
bench.  Begin  the 
modification  by  changing  the 
oscillator  coil.  Reduce  the 
number  of  turns  by  1/3,  then 
bring  it  on  frequency  by 
adjusting  the  spacing  of  the 
turns  and  the  trimmer 
capacitor  on  the  radio.  If  you 
can't  measure  the  oscillator 
frequency  with  a  grid-dip 
meter  or  equivalent,  use  a  TV 
luned  to  channel  7.  Watch 
the  TV  as  you  tune  the 
oscillator;  when  you  can  see 
and  hear  a  signal  on  the  TV, 


w 


the  oscillator  is  set  around 
175  MHz,  The  radio  will  now 
tune  around  185  MHz  or  165 
MHz,  depending  on  the 
resonant  frequency  of  the 
circuits  in  the  if  amp  and 
mixer  stages.  Reduce  the 
number  of  turns  in  the  rf 
stage  and  the  mixer  by  the 
same  factor  as  the  oscillator 
coiL  Tune  them  in  by 
adjusting  the  spacing  and  by 
resetting  the  trimmers  on  the 
tuning  capacitor.  Final 
tuneup  should  come  while 
listening  to  a  signal. 

Now  that  the  radio  is 
completely  modified,  it  will 
serve  you  well  as  a  radio  as 
well  as  a  handy  test  jig  ideal 
for  servicing  transistor  radios. 
The  unit  is  also  perfect  for 
the  experimenter  who  may 
need  to  use  one  or  all  its 
functions  in  checking  out 
breadboard  circuits.  Once 
you  master  use  of  all  its 
possibilities,  it  will  prove  as 
handy  on  your  bench  as  your 
VOM.  ■ 
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Fig.  9.  CB  converter  for  hand  opening  monitor. 


TELEVISION 

AND  FM  ANTENNAS 

QUALITY  ANTENNAS  for  tele 
vision  Si  FM  at  unbelievable  prices. 
Snap  out  construction  —  aluminum  + 
cadmium-plated  steel,  molded  plastic 
insulators.  Write  today  for  more  in- 
formation* 


PRINTED  CIRCUIT 

Positive  Acting  Photo  Resist;  Carbide 
Bits;  Bubble  Etchers;  W.  H+  Brady  PC 
Drafting  Aids;  Epoxy  Glass  Boards 

Send  stamp  &  address  label  for  flyer 
TRUMBULL 

833  Balra  Dr+J  El  Cerriro,  CA  94530 


AllWd  SaleS  &  Engineering.  Inc. 

Dept.  39.  Pimento  IN  47866 
Telephone  812-495-6555 


500  MHz  FREQUENCY  SCALER 

Designed  by  K20AW.  PC.  board  with 
instructions  $7.  Still  available  -  K20AW 
Counter  boards  $1 5f  SWR  Computer 
boards    $10.     NYS    residents    add    tax. 

STAR-KITS,     GPO     Box     545, 

Staten  Island  NY  10314. 


DAYTON  HAMVENTION 
PATCHES,  limited  quantity,  $2.00 
each  while  quantity  lasts. 

LePhCo     28G0  Pinkerton   Road, 

Zanesville,  Ohio  43701 
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Isolated  -  Pad  -  Drill  -  Mill 
Duplicate  any  etched  board  without 
etching.  Professional  —  compact  — 
useable  breadboards.  Sizes:  .20,  .15. 
.10  in  dia  -  $7,95  ea.  See:  73,  Nov 
73,  p  19,  QST.  Mav  73,  p-44,  Dec  73. 
p  14.  Hints  &  Kinks,  p-82. 

SJ  A  F  STAHLER  Co 

PO  BOX  3*4  CUPERTINO.  CALIF  95014  408-252-  a 219 
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Frank  Passage  WB2NTP 
54A  Union  Avenue 
Little  Falls  NJ  07424 


Protect  Your  VHF  Converter 

-with  a  novel  antenna  relay 


relay  is  used,  the  other  relays  should  be  1 2  V 
also.  Capacitor  CI  should  be  selected  to 
operate  with  the  coil  impedance  of  RY2. 
(My  system  used  a  300  uF  capacitor.) 
Diodes  Dt  and  D2  serve  to  short  the 
transient  developed  by  the  collapsing  field  of 
RY1  and  RY2  after  they  have  been  turned 
off. 

Although  the  circuit  may  look  involved, 
it  does  offer  good  protection  for  solid  state 
VHF  converters.  ■ 


Tloday's  modern  VHF  receiving  con- 
verters are  superior  in  many  respects  to 
their  older  tube  conterparts,  Their  noise 
figures  are  lower,  gain  is  usually  higher, 
power  consumption  is  down,  and  because 
they  are  solid  state,  they  lend  themselves 
easily  to  portable  operation. 

They  have  one  shortcoming:  They  must  he 
protected  against  transients  from  the  trans- 
mitter. This  is  especially  true  of  converters 
with  MOSFET  front  ends. 

The  standard  antenna  changeover  relay 
may  not  be  fast  enough.  The  transmitter 
should  be  turned  on  after  the  antenna  has 
been  switched  and  should  be  turned  off 
before  the  antenna  has  been  switched  back 
for  maximum  protection.  Of  course,  the 
changeover  relay  should  provide  a  high 
degree  of  isolation  between  transmitter  and 
receiver  ports. 


Fig.  1  illustrates  such  a  system.  The 
theory  of  operation  for  the  system  follows 
{refer  to  Fig.  1 }. 

When  the  push-to-talk  switch  SI  is  closed, 
relay  RY1  is  energized.  This  energizes  relay 
RY2  and  partially  completes  the  circuit  that 
will  allow  relay  RY3  to  be  energized.  This 
allows  the  antenna  to  be  switched  and  the 
receiver  muted.  Closure  of  RY2  completes 
the  circuit  for  RY3,  energizing  it  and  allow- 
Ing  the  transmitter  to  be  keyed. 

When  switch  SI  is  opened,  RY1  opens, 
opening  the  circuit  for  RY2and  RY3.  Relay 
RY3  opens,  turning  off  transmitter  power, 
but  RY2  is  held  in  by  the  charged  capacitor 
C1.  This  keeps  the  antenna  connected  to  the 
transmitter  until  all  output  from  the  trans- 
mitter has  ceased. 

The  relay  RY2  can  be  a  Dow  Key  12  V 
relay  with  outboard  DPDT  contacts.  If  this 
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$99  Lite  Sub  Is  A  BUMMER! 


REASONS  FOR  NOT  BUYING  A  LIFE  SUBSCRIPTION  AT  THIS  TIME: 


1.  You  may  not  Hve  long  enough 
to  have  a  LIFE  subscription  pay 
off  for  you.  Look  at  it  this  way, 
at  the  rate  subscriptions  are  in- 
creasing in  price  yearly  it  will 
probably  take  almost  five  years 
before  you  will  break  even  at  the 
$99  for  LIFE  rate  .  .  .  now 
suppose  there  is  a  big  WAR  in 
1980  and  you  get  zonked  ,  .  . 
you'll  have  wasted  some  money. 

2,  You  want  73  to  be  the  biggest 
and  best  of  the  ham  magazines, 
right?  Okay,  if  you  take  advan- 
tage of  a  little  slipup  of  the 
publisher  in  not  increasing  the 
LIFE  subscription  rate  several 
years  ago  when  the  other  maga- 


zines increased  theirs,  you  are 
hurting  only  yourself.  If  you 
really  are  serious  about  wanting 
to  buy  a  LIFE  subscription  you 
will  do  best  to  wait  until  after 
September  15th  and  buy  it  at  the 
$149  price.  It's  a  much  better 
investment. 

3.  Another  big  disadvantage  to  a 
LIFE  subscription  is  that  you  will 
no  longer  get  those  clever  renewal 
letters  every  year.  You  don't  want 
to  miss  those ,  do  you? 

4,  Other  amateurs  will  hate  you. 
The  handful  of  amateurs  who 
took  advantage  of  the  earlier 
LIFE  rates  (they  started  at  $37  in 


$99  LIFE  Subscription  -  offer  expires  Sept.  15,  1976 


1960)  are  just  plain  impossible 
with  their  damned  smugness. 
Don't  take  a  chance  on  such  a 
thing  happening  to  you. 

5.  Heck,  you  probably  bought  a 
three  year  sub  at  $17.76  recently 
and  your  stingy  nature  wonTt  let 
you  buy  a  LIFE  subscription  until 
the  three  years  are  up.  We're  with 
you.  Please  do  not  request  a  LIFE 
plus  three  year  sub  just  because 
you  sent  us  a  Buy  Centennial 
$17.76.  We  urge  you  to  be  penny- 
wise  and  pound  foolish  and  pass 
up  this  LIFE  offer. 

6.  Read  #2  again,  we  couldn't 
think  of  anything  else. 

O  Check  enclosed 


A  Much  Better  Deal 
At  $14900 
WAIT! 

If  you  are  heartless  enough  to 
take  advantage  of  us  and  insist  on 
your  right  to  subscribe  for  LIFE 
for  $99  .  .  .  send  a  check,  Bank- 
Americard  or  Master  charge  to 
LIFER,  73  Magazine,  Peter- 
borough NH  Q3453.  Please  add  $2 
each  for  any  questions  if  you 
don't  understand  the  above. 


□  Bill  me 


Name  _ 


Call 


□  Bill  BankAmericard  # 


Address 
City  — 


-  oT3T6    — 


Zip- 


_  D  Bill  Mastercharge  # 
Interbank  #  — 


Signature 


Card  expiration  date_ 
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C04Q71 

it 

CD407?- 

45 

cwesi 

*5 

CW51 1 

a 

CDJhis 

? 

7flMON 

.33 

r<a»i( 

:.= 

7^CMN 

74CtON 

?4C2tiri| 

74C30N 

74C*2*J 

74C7JfJ 

74G7A 

74CMM 

7^C107M 

)"4Cl5t 

74C1W 

7JC157 

7*C160 

7JC1A1 

74G163 

74D154 

?4CI7J 

74CT93 

74C195 

^DW 

MClilTfS' 


.-, 
.65 
.95. 

E5 

2  f5 
1  &3 

1  15 
300 
2.GQ 
1.25 
2.9J 
300 
215 
J  25 

3  25 
3  W 
125 

2  60 
?75 
2.75 
IM 
.50 


Uyi30fl^ 
LttgqiH 

LW301CS 
LW3D2H 

L  M3Q4H 

LH305JH 

1M307CN 

UCflflU 

kWJOHUN 

LMM9K 

utaidCM 

LM3'IH 

LM3MK 

I.M3r3CI4 

LM319N 

IM319I> 

1-ML120K  5 

LM320t:^  V 

LMS^Ok  12 

LM320K-1& 

UH32DT-5> 

LM32CfT-B* 

I  H:^(lT-12^ 

lA^OMS' 

I.M334N 

I.M340K-H 

Uh13flOK-1f 

LM3iOK-15 

LM340K.24 

LH34rrl-5 

L«340T  5 

LM.3«T'3- 

1H3.V3^  18' 

LM340T  12 

LM240T't5 

LM344T-J4 

LM35W 

LM351CN 

LM370hr 

im7QH 

LW373N 


.80 
.35 


'■DC 
35 

too 

100 
!  ID 

9S 

I  15 
.90 

I  53 
i  30 
t.CKl 
1  35 
135 
1  35 
1.35 
1.75 
1  75 
I  7 
I  o 

too 

t  7Q 
1  95 

1.95 
1  M 
1  95 
1.75 
1  75 
1  75 
f  75 
1  75 
175 
1.75 
1  W> 
.05 
1  15 
1  15 
3.25 


LINEAR 


LMH77N 
LM38W 
LM38DCN 
LM5B1N 

N£501K 

h€5lOA 

HE531K 

lJE5JST 

WE5«1 

tlE5S0*J 

N£553 

HE555V* 

NESBOB' 

MI5&1B- 

NE5&2I3- 

NE5E5NP 

NL5MCN* 

MES67H* 

HE&67V' 

LM703ON 

LM709H 

LM7fflff 

LH7tQN 

LM71IN 

LM723N 

LM723H 

LM753M 

LM739N 

LM741CH 

iy/i|f:N 

I  Ms  i  •:i, 

LM747H 

LVif4?ft| 

LW74BH 

LW7-trJN 

LH1303N 

l,wi;.urUN 

i.M'30S1 

LM1307AI 

LM  1.31  OH 


1  39 

1  as 

1  7S 
I  79 
B.OG 
6.00 
3G0 
■:03 
5.00 

n 

2.50 

*5 

5D0 

5.00 

5.B0 

99 

1  25 

1  K 

125 

1.50 

.45 

•2ft 

.2» 

.79 

.39, 

55 

.55 

1  00 

129 

& 

.35 

M 

.79 

.:a 

J9 

S3 

.90 

1  1* 

1.4* 

JS 

2.95 


U*1351f* 
LM1414K 
LMH59C 
LkH49fi*i 
LMl&5r^V 
LM2H1N 
LWZBOm 
LW30&5N 
LM3S.130.N 
I.M3905N 
LM39C9* 
LM555MI 

LW7525W 
LM7S3SW 

LM75450 
75451  C*l 
75453C*I 
75453 CN 
75454CN 
75491 CN 
75492CN 
7S4840N 
RCA  L-NLAn 

cAawa 

CA3Q23 

CA3Q35 

CA3039 

C«045 

CA3Q59 

CA30&0 

CflJDBO 

OA30B1 

l:j*'j08Z 

TA3lffl3 

CA3D8S. 

'..A3DB9 

CA3001 

CA3123 

CA3130* 
CJUEiM 

RG419-1 

WIIW 


!.€5 
1  75 

&; 

95 

■  3- 
1.S5 

fi9 
55 
60 

1. 25 

"e  as 

■  :lu 
•SO 

I  £5 

4  95 

49 

39 

.39 

39 

7H 

39 

M 

1  ■O 
2.15 

2  25 
1.35 
1  15 
£.46 

m 

1.75 

1  BO 

,59 

3  25 
6.25 

i  es 

1  49 
I  75 

5.95 
3.25 


KITS 


EXAR 


ics 


KR-ZZ06M  SPECIAL  117,95 

Includes  mnnnfUhc  luncEian  je?i;^cr  If;    F^  \xa\A,  and  assembly  insUuttoi1: 

xR-zzoeKfl  SPECIAL  $27,95 

•Sim  r>  RH  22D6KA  aflCvc  W4  includes  adflfrt^  eampflwnja  far  PC  1<X«A 


lIMEfiS 

HH-555CP 

Sft^ZOP 

*fl-&5KP 

«R-255fiCP 

JiFl-22«CP 

PHASE  LDCKED 
XR-210 

m-rjeTCl* 
SR-2507OP 


:-■-. 
1-5& 
185 

3,20 
325 


LOOPS 


£.29 
299 


STEREO  DECODERS 
W310P 
)ifl-t31S)EP 
XRlBOOP 

WAVEFORM  GENERATOR 

XR-205 

XH-2«6CP 

XR-2207CP 

HISCEuUSEflUS 

Xft-22l1flP 

*R-2?-6l 

Xfl413ft 


13.20 
3.30 
3.  Ml 

ir4J3 
4.49 
3.S5 


670 
3.79 
2.00 


74D0 

CMOS 

LINEAR 


DATA  HANDBOOKS 

Pin-Dcrt  &  Des^riplbon  of  SADOjTflOXl  ICS  T2.95 

Pin-n^t  4  Description  o1  4000  Scries  ICS  tZ.SS 

Pin-oul  &  functional  Descnfltioa  S2.3S 
ALL  THREE  HANDBOOKS  56,95 


CONSUMER  ELECTRONICS 


exelar 


DIGITAL  WATCH 

Tfiii  wjlch  is.  rnHniiJacturp! 
Enj  Nation*"  ••:;i'iii;rii::n-i:i' 
H  praviilBS  5  rundiDns; 
hayrs  mmirle^.  »CGf)fJS, 
date.  A  M.  ndicjlar  dot. 
AcSurKcy  T5  iLBureri  Id.  5 
^nnr/iiji  mr  mown  D^  [«■ 
Cisiun  fjuactz  firystaf.  tr 
Sc-r^lhrng  shand  ga  wrgny 
^ib'i  1h^  #3tc?i  repair  is  e- 
iurfirt  flif.lm  4^  hoiif s  fit"Ki  it 
*  f*c«v«l.  CampififlR  ftifli 
■ilfiRl  btif.k  \i)$ttie.\  tomJ 

ES4-YS 

3  MICRON  GOLD 
PLATE  BEZEL 

$29.95 

NOT  A  KIT 


Nevus 


DIGITAL  ALARM  CLOCK 

Tins  4  digir  Novus  Alarm  doc*  «  a  vflry  reliable  snd  smarts 
sl>-  «l  ui'ii  11  praviUos  sitdl  ftHiirss  as  an  alarm  setlable  tq  any 
miniflH  cd  ins  day.  a  7  miiaites  sno[K?R  alamv,  a  powpr  f*ilpne 
mrticator,  and  Rten  an  A  M  .  P  M  KVli«*Of. 

NOT    A    KJT  $19.95 


XCITON 

LITROMIX 

MONSANTO 


OPTO  ELECTRONICS 

DISCRETE  LEDS 


125  1  dta. 


185  +  dia. 


R  -  RED 
G  -  GREEW 
V  -  YELLOW 

0  -  ORANGE 


190"  dia. 


KC2S9G 


5,^1 
4-5 1 

4:'il 

4fl1 


€ 


,200"  dia. 


:«.i;??p 
)(C22G 
XC?7V 
XC220 


5  Si 
4.11 

4:51 

4^1 


DL7Q7 


FN  DM2 


•"'JD7r 


I 


XC526r3 
XC528Y 

xwaeo 

5,11 

4*1 
4/J1 

m 

,200" 

dia. 

XC5&BG 
KC556V 
XC55S3 

5'5t 
4,'$1 
451 

DISPLAY  LEDS 

MM  2                    MAM  4         V-r. 

>:f;:rn 
XC1HG 
XCH1Y 
■I. -to 


5,11 
4^51 
4*1 
4*|1 


.085"  dia. 

WV-50 

oes"  dia  Mlg™ 
rBdted 
6,*i 


DL747 


TYPE 

MAN  1 
MAN  2 
MAN  3 
MAN  4 
MAN  7 
MAN7& 
MAN  7Y 
MAN  72 


POLARITY 
COMMON  AMOK 
5  *  t  W7  WtATRlK 
COMMON  CATHOOE 
COMMON  GATHCCE 
!  i :v. m ;:r-.  a:joii : 

COMMON  ANODE -mtfM 
COWMON  ANOOE-YElLDW 
COMMON  ANOOE 


I    MAN  3  fl           ^^ 
.19 

HT  type        pouarY 

270     S3  25  MAN  74       COMMON  CAffi&BI 

300       4  95  DL707         COMMON  ANOOE 

125           }9  0L747         C-OMMON  ANODE 

167      195  DL750         CCMMOtt  CATHODE 

300        I  bil  OL33S        DOMMGtJ  OATHflllE 

30g       1  95  FWflTfl         COMMON  CATHODE 

300       1  95  FM0SC3       COMMON  CAFHQDE 

MO       1  50  FNO507       COMMfJ*J  ANODE 


L' I  y\B 


HT 

300 

300 

■■BOO 

BOD 

no 

250 
.500 
.500 


r.50 
Si. SO 

2.25 
2.49 
l,3B 
M 
1  75 
1.75 


tC  SOLDEfltAIL  —  LOW  PRORLE  (TJH)  SOCKETS 


t-34 

Spin 

s.t? 

14  pio 

20 

15  pw 

a 

10  pin 

29 

2?  pio 

.37 

14  pin 

S.27 

15  p*n 

30 

1B  pin 

35 

•■■1  :■■•■< 

49 

25-49 

15 
.19 

21 

30 


.27 
.33 
J5 


50  100 
15 
IB 
20 
57 


24  pin 
2B  p*i 
36  pin 
iOflin 


'SOLDER  TAIL  STANDARD  (TIN) 


24 

25 

.30 

;,■■ 


SO  pm 
35  pin 

•Hi  |.  i 


Bjiw 
14  Sin 
H&liir> 
1B  pm 


tO  ptn 
14  pin 
'■  i 
18  pin 


SJfl 

35 

.33 


S  45 

ad 

.43 

rs 


27 
3E 
35 
47 


4l 
.36 


SDLDERTAIL  STANDARD  [GOLD) 

24  I  24  n;  i 

43  I;'  1  1 

WIRE  WRAP  SOCKETS  {GOLD)  LEVEL  *3 


37 

41 


?4  pin 
20  pin 
3«pin 

i!"  ::,r 


;-24 

(.35 
45 
tv:; 

53 


J  .99 

I  39 
1.59 


I.   70 

1.10 
175 
1.75 


5M-: 

1.40 
159 
175 


25-49 

50'HW 

37 

3& 

44 

43 

50 

58 

to 

.01 

..90 
1  2* 

1.45 


.69 
1.00 

1,40 
1.59 


95 
1.25 
1.45 
1.55 


.31 
1.1& 
1.30 


.57 

90 

1.2* 

1.45 


.05 
1  10 
1.30 
1.40 


50  PCS,  RESISTOR  ASSORTMENTS    $1 .25    PER  ASST. 


ftSST  1 
ASSt.  1 
ASST.  5 
ASST.  4 
ASST.  5 
ASSY.  N 

ASST.  7 

AH      OTHER 
5-25      PC&: 


12  OHM  15  OHM 

33  OHM  39  yilM 

W?  r»M  100  OHM 

K>0  f»IM  ?70  OHM 

MO  OHM  600  OHM 
1  5K  I  BK 

3  9*  J7K 
!0K  12K 

27K  33X 

ffli  3?K 

1BOK  220K 

470K  5&3K 

1.2H  1  5M 

3.3M  3.9M 

RESISTORS      FfiOW      2  2     OHMS- 
^5E^30^5^PCS>iinJ^^^ 


5  e) 


!l  S3 


5  ca 


5  f  n 


5  KL 


5  aa 


iw. 


10  OHM 

27  OHM 

«CN1M 

130  OHM 

47D  OHM 

1.2K 

33K 
B.2K 

22K 

5W 
150K 
330K 

1M 
2.7M 


1BOHM 
4?  OHM 

120  OHM 

330  OHM 

820UHM 

2-2K 

15K 

iqw 

27DK 

1  5M 
47M 

56M 


22-flHW 
bi'i  OHM 

150  OHM 
300  OHM 
1K 
S-7H 

18K 

4?K 
1MK 

330K 
S20K 

5.5M 
AVAILABLE 


IN 


!N?-4fi!:       VF-i  U:-- 


ea 


1/4  WATT  5*  -  50^03- 
1/4  WATT  5%  -  511  PCS. 
1/4  WATT  5%  -  5fl  PCS 
t/4  WATT  5^4  -  50  PCS. 
U4  WATT  5%  -  50  PCS. 
1/4  WATT  5%  -   50  PCS- 

1/4  WATT  6%  ^  60PC3 

MULTIPLES      IJF      b      fij 
5|jp^5^^?75^^ 


14  PCS.  POTElinOMnER  ASSORTMENTS 
ASST   A  2  «a.  10  OHM-2Q  OHM-50  OHM- 100  OHM-MO  OHM-S5Q  OHM-500  OHM 
ASST   B?k    IK.  JK.     SK,  IdfC,  2QK,  20K.50K 
ASET  C2ea:  50K.  TOOK.  £QflK.  2S0K,  500K    r**.  2M  S9.95   PGl   ASSt. 

Each  aSSBflJnaffl  COPlains  14  PCS  or  10  llrrn  p&lS  All  pans  are  aMailabla  in  wigln  unit  quanSiLits.  i.99-  tit, 


Mstrisk  Denotes  Hems  On  Special  For  This  Monlh* 
Satisfaction  Guaranteed.  $5.00  Win.  Order.  U.S.  funds, 
Ca I fIg mis  Re&ttlents  —  Add  6%  Sales  Tax  —  Data  Sheets  25c  each 
Send  a  13c  Stamp  {pcslage)  far  a  FREE  1976  Catalog 

1021  HOWARD  AVE.,  SAN  CARLOS,  CA.  94070 
PHONE  ORDERS  —  (415)  592-8097 


74LS00  TT 


74LS0O 

30 

74L355 

M 

74L5151 

1  55 

74L3Q2 

.39 

74L573 

.05 

74L&153 

l;M 

74LS03 

W 

74LE74 

.55 

74L5157 

1  55 

74LS04 

45 

74LSJ5 

.79 

74LS162 

2.25 

74L305 

.45 

74LS76 

.6& 

74LS1B3 

2.25 

74LSO0 

.39 

74LSA3 

2.TI 

?4L$1Fj4 

2.25 

74LS.1D 

39 

74USS6 

.65 

7^LS1B1 

3,09 

74LS13 

79 

74LSO0 

1.25 

74LS190 

raj 

74LS14 

2.19 

74LS92I 

125 

74LS191 

2,86 

J4li20 

.39 

74LS93 

125 

MLS192 

2J5 

74LS20 

49 

74LS9& 

219 

74L51BG 

2  55 

J4LS27 

.45 

74L5S6 

1.89 

?4LS1W 

2.25 

74LS2B 

.40 

74LS1D7 

.05 

74L3195 

?a 

74LS3* 

.39 

74LS1T2 

.55 

74LS2-57 

1.69 

74LS32 

45 

74LS1S 

i  55 

741 5260 

55 

74LSVSD 

49 

74LS136 

.05 

74LS27g 

1$ 

74L361 

.39 

ntstii 

1.8C 

?4LS670 

595 

THIS  MONTH  ONLY!!!  DL728 

rfifi  PL726  i>  4  dual  "  5"  ciktctx^  wUvxte  *ed 
T.=,pijy.  |l  B  nteaf  far  use  wUh  clncX:  chips,  as 
snnTBnte  are  -alraarti1  inuilipkHod  C^  gj 


OTDT 

JMT 

■ 

Ml 

I0» 

»M 

^ 

OH 

OFF 

DN 

n> 

HH 

2.45 
2.2S 

I  .-67 

I.Tfl 

DM 

-'.-hi 

CM 

23a 

'."A 

1£& 

l.H 

■           r 

M' 

d« 

OFF 

ON 

Ui 

ZJS 

1.95 

■  '! 

4  M 

CM' 

MDK 

70S 

IAS 

1.21 

ue 

tr  i 

OM 

1?3 

MINATURE 
TOGGLE 


til. 


-iE*n£!  hK    hH- 

..  k^fWl  {C*44K,T-  *^ 
fp.n   l[,  fi-t-"...l  Al  |,,v 

Uhr  AnlAd  SvicK 

I'F^  ^  -C  ■,■-,,,.'  H4* 
m,    ■  f.  -.    in.  r.     ,    .- 


PUSH  BUTTON 

Mndfli        1     Quanlty  nit  prius 

Huniter    Each  24      10-29  30-49 

PB-123     S2.35   11.95  S1.47  11  30 

F1HM    tt-M  I1J5  *l.4ff  *i.M 


;.♦+**■   *^D*(i]S 


THUMBWHEEL  SWITCHES 

'iiWliBim EEL  IWilf »  «ffv 
II  -  F'£<r4fau^i       ^#  -  ^u"  Mcu«; 

FhI  Kb.  Qmrtiroi  i-'-' 

5H  1?  niffiU  ]  DG 

Ef  21  ''■>   *flifliD«    BCD  o«hi    ?  W 

^5  ?i  ■  "  aw 

nminh-n^iniii 

ALXESSMIES 
ftn  Hi.  Bwcrt^n       PiiC* 

:rtEP  ci>o  Psk  ia&n    Sii 

SFt  Df  'Drvjjtf  P*3!f  Iftnlil    4D 

GR  E6  Rli^k  Bott?  ^wdil      4fl 

:-.i  l-h  HbC  Dotff  (radii        «P 


DCCfSSDPIIES 
Pprt  Ha  Deicriotan        Pfiet 

sf  ie  Era  puw  (pwi     i  sd 

^r  IF  CimriEf  Ciiis  ■■(aili:    40 

5F  E8  Btarn  Sudy  liiflh-1      4Q 

SJ-  Hfi  HdH  8WV  I4»ni        « 


>TOiA^TswTTTtr 

2 
FOR 

ST.  00 


Ther?  switches  are  3  7  poMio'i.  Dm 
liOSilion  Opefl.  rotary  a*itcl?  enctasBC  in 
a  TO-5  can  Fhev  have  a  *1andaf(3  0  p*i 
conli^uraCflHi  and  mil  nfiOuffl  SSfletlty 
pa  pnntBd  circuN  buard 


ZENERS— DIODES^HECTIFIERS 


TYP? 

IN7<6 

1Mo!A 

1W52 

IM753 

1N754 

fHSfififl 

1N5232 

INB234 

1N5235 

1N523E 

1N4S* 

1N450 

tvviiV. 

1N*0O1 

IN4O02 

IN4003 

1N40r/J 


VOLTS 
3.3- 
S.l 
5.6 

6.2 

6.6 

15 

5.0 

6.2 

oe 

7.5 
25 
15D 
130 
50PIV 
100  PFV 
200  PIV 
400  PlV 


w 

400*11 

ui'W.Y 

400m 
440  m 

40QH1 

500m 

5D0m 

500m 

SOOin 

40m 

7m 

10m 

|  AMP 

1  AMP 

1  AMP 

1  AMP 


PRICE 

4,'1 .00 

4/1 .00 

4/1  00 

4/1 .DO 

4/1  00 

4,'I.W 

233 

25 

20 

2J 

&1.00 

&1.00 

MOO 

1&1.« 

13  •  DO 

12/1.00 

12.'1  -CK? 


nfpf 

fN4005* 

1N400&* 

1n«OT7* 

1M36DO 

II441.4S 

1N4154 

1  (14734 

1W4735 
1N4730 
1N4738 
1M4742 
1N4744 
t*Jt1B3 
1HHB4 
IN  11  SO 
1M11B3 


VOLTS 

fiOOPW 

m  PIV 
10W  PW 

50 

75 

35 
5.0 
5.2 
0.0 
G,2 
12 
15 

50  PIV 

ma  piv 
zoo  PIV 

400  PIV 


w 

1  AMP 
I  AtfP 
1  AMP 
MOri 
tOm 
10m 

lw 

1w 

lw 

1w 

1w 

lw 
35  AMP 
35  AMP 
35  AMP 
3^AMP 


PRICE 

10/1.00 
W1 .00 
10/1.00 
6/1  CO 
15k1 1.00 
12/100 
28 
21 
23 

a 

28 
20 
1.00 
1.70 
1,-BQ 
3.0D 


MPS  AH 

iltK-K"* 
2N2J21 
JK222JA 
2WK&? 

FM?415 

JlKSMKlA 

2H35S5 
3*3053 
ZBJ8&5 

P4JE30&5 

MJE3S55 

it(33S? 

S.ijnp 


i.'JI  M 
5/J1.CO 
3.41.01] 
01  DO 
Wl  DO 
5.11.00 
411.00 
541.00 
^fti  no 
4J51.00 
S*l  M 
5  i.1  DO 

am  eo 

j  .00 

11.00 

SI  25 

5.1*00 

451.00 


TRANSISTORS 


ttOti^ 

ill  UK 

PNasiss 

;S     i" 

fWSBB 

1^1.00 

iW37D4 

Sitr  CO 

2K3™ 

»m 

2N3W 

5,11.00 

W707 

5/J1.00 

3U*J711 

SiVOO 

aht573J 

S    65 

2NJ725 

51.03 

3f«oa 

5.H  W 

J3HHH 

4t1.CE) 

2SJ5U& 

4$1  Dfl 

2N3X€- 

«i.00 

jfj-.jl: 

3*1  M 

JS4D1* 

1*1  oc 

PN4250 
2K44DD 
fN4«1 
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It  all  started  through  the 
courtesy  of  K3CPG.  He 
had  heard  that  some  teletype 
page  printers  were  to  become 
available  through  the  time- 
honored  grapevine.  With  the 
expenditure  of  a  hit  of 
physical  energy,  our  home 
was  adorned  with  a  large 
black  box  nicely  mounted  on 
its  own  pedestal.  Having 
never  worked  with  teletype,  I 
was  given  the  short  course  by 
WA3RMA. 

The  first  order  of  business 
was  not  too  tough:  Build  a 
loop  supply.  The  result  is 
diagrammed  in  Fig.  1 .  Do  not 

omit  the  1.0  uF  capacitor 
and  do  not  significantly  in- 
crease its  value.  The  teletype 
machine  seems  to  be  the 
home  of  some  rather  nasty 
electrical  noises,  when 
running,  and  the  function  of 

this  capacitor  is  to  keep  those 
electrical    disturbances   from 

getting  into  your  receiver  and 
your  terminal  unit. 

When  I  first  completed  the 
loop  supply,  I  put  a  key  in 
series  with  it.  With  the 
machine  running  I  was  able, 
by  keying,  to  generate  letters 
and  numbers  in  random 
fashion.  This  did  nothing  but 
prove   to   me   that   the   loop 


supply  and  the  machine  were 
functioning  in  some  fashion. 

The  next  step,  again  taken 
with  the  help  of  WA3RMA, 
was  to  test  the  machine  using 
his  TD  or  tape  distributor. 
The  RTTY  magnet  is  plugged 
into  jl  of  the  loop  supply 
and  J  2  accepted  the  TD 
output.  The  sights  and  sounds 
of  good  copy  coming  from 
the  punched  tape  of  the  TD 
let  me  know  that  the  machine 
was  in  proper  adjustment. 

This  led  to  the  next  step, 
namely  building  a  TU  or 
terminal  unit  that  would  take 
the  output  of  my  receiver  or 
tape  recorder  and  let  the 
machine  do  Its  stuff. 

I  had  purchased  copies  of 
two  books:  Teletype  from  A 
to  Z  by  Durward  J.  Tucker 
and  the  RTTY  Handbook  by 
Wayne  Green,  These  volumes 
are  excellent,  and  while  they 
do  have  some  duplication  of 
material,  they  are  comple- 
mentary and  well  worth 
having  in  your  technical 
library. 

Having  enough  printed 
matter  to  completely  avoid 
re-inventing  the  wheel,  I  was, 
however,  determined  to  try 
my  hand  at  designing  a  TU. 


The  requirements  were 
low  cost,  simplicity,  solid 
state,  and  the  capability  of 
copying     wide     shift     and 


narrow  shift.  Early  in  the 
design  I  decided  to  try  copy- 
ing on  one  tone  only, 
choosing  the  space  tone.  Fig. 


Ridiculously  Simple 

RTTY  System 


et  on  the  air  in  one  day 


Allan  a  Joffe  W3KBM 
1005  Twining  Road 
Dresner  PA   19025 
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Fig,  h  RTTY  loop  supply \  Transformer:  Stancor  PA-842T 
Adjust  3k  resistor  so  loop  current  runs  about  60  mA,  steady 
state.  Note:  If  you  use  a  metal  panel,  j-l  must  be  insulated 
from  the  panel. 


2  shows  the  schematic  of  the 

finished  product. 

The  input  sensitivity  is 
such  that  about  150  millivolts 
will  produce  RTTY  copy. 
However,  it  is  best  to  use 
enough  input  to  take  advan- 
tage of  the  clipping  effect  of 
the  diodes  shown  as  part  of 
the  input  circuit  to  counter 
the  effects  of  fading  on  the 
low  frequency  bands. 

The  next  element  in  line  is 
the  audio  filter  that  selects 
the  space  tone  from  the 
RTTY  signal  and  also  insu- 
lates the  unit  from  QRN  and 
other  interference.  This  filter 
owes  most  of  its  form  to  an 
excellent  article  by  Courtney 
Hall  (September  1975  Ham 
Radio ) . 

In  his  article,  he  indicated 
trouble  with  oscillation  at 
certain  filter  settings  and  boy, 
he  was  right.  I  managed  to 
cure  the  problem  with  the 
0,001  capacitor  that  goes 
from  the  junction  of  the 
1500  Ohm  resistor  and  one 
end  of  the  tuning  pot.  This 
capacitor  to  ground  made  the 
filter  circuit  stable  at  all 
settings,  The  unstable  portion 
of  the  tuning  range  was  the 
low  frequency  end,  and  I  did 
do  enough  playing  with 
different  values  of  capacity  to 
determine  that  significantly 
more  than  the  0.001  made 
other  troubles,  so  stay  close 
to  this  value. 

The  tuning  pot  is  a  5k 
linear  which  will  allow  the 
filter  to  tune  from  1500  Hz 
at  the  low  end  to  just  a  bit 
over  3000  Hz  at  the  high  end. 


The  1500  Ohm  resistor 
connected  to  one  end  of  the 
pot  has  the  greatest  effect  on 

tuning  range.  The  1 50k  re- 
sistor connected  to  the  other 
end  of  the  pot  mainly  affects 
the  sharpness  of  the  filter 
peak.  Here  again  these  values 
were  diddled  with  enough  to 
know  that  they  are  "on  the 
money." 

The  filter  is  connected  in 
the  feedback  loop  of  1C1 
which  is  an  8  pin  minidip 
741 .  Curiosity  impelled  me  to 
see  if  various  ICs  of  the  same 
type  would  significantly  vary 
the  filter  tuning.  The  average 
of  five  different  ICs  showed 
no  significant  shift  in  either 
frequency  or  peak  as  the  case 
may  be* 


The  output  of  this  IC  is 
rectified  by  the  diode,  and 
the  rectified  voltage  is 
developed  across  the  15k 
resistor  from  diode  to 
ground.  Notice  that  the 
polarity  is  negative.  In 
passing,  I  will  note  that  in  the 
finished  unit  I  have  tried 
bypassing  this  resistor  with  a 
small  capacitor  ranging  up  to 
0.05  uF  with  indifferent 
results.  You  can  try  this  your- 
self with  the  understanding 
that  as  you  approach  0,05 
uF,  the  circuit  starts  to  lose 
its  immunity  to  QRN  of  the 
static  random  impulse 
variety. 

Before  we  leave  this  area 
of  the  circuit,  let's  examine 
the  meter  which  is  connected 
across  the  1 5k  diode  load. 
This  is  a  very  useful  item  as  ft 
serves  as  a  tuning  meter  for 
the  Til  The  meter  is  multi- 
plied (50  microamp  basic 
scale)  so  that  it  becomes  a 
three  volt  full  scale  dc  meter. 
With  a  RTTY  signal  applied 
to  the  TU,  the  tuning  pot  is 
varied  until  the  meter  indi- 
cates that  the  filter  is  tuned 
to  the  desired  tone,  [n  normal 
operation,  the  meter  will 
show  about  1  Vi  to  two  volts. 
The  reading  will  vary  with  the 
incoming    transmission    char- 


acters, with  fading  of  signals, 
etc.  Do  not  omit  this  feature 
unless  you  enjoy  headaches 
with  your  RTTY, 

Up  to  this  point,  we  have 
selectively  filtered  the  R1TY 
signal,  limited  it  to  take  care 
of  input  level  variations, 
within  reason,  and  supplied  a 
tuning  indicator.  The  next 
step  concerns  IC2,  which  is 
another  8  pin  minidip  741  op 
amp. 

This  stage  is  used  as  a  dc 
comparator.  A  negative 
polarity  reference  voltage  of 
about  0.75  volts  is  provided 
by  the  voltage  divider  which 
goes  between  the  minus 
terminal  of  the  split  voltage 
power  supply  and  ground. 
When  this  voltage  is  applied 
to  the  designated  input  of  the 
comparator,  the  output  is 
highly  positive  on  pin  6  of 
the  (C  The  other  input  of  the 
IC  is  connected  to  the  recti- 
fied signal  output  of  the  pre- 
vious stage  which,  as  has  been 
stated  before,  is  also  negative 
in  polarity. 

When  a  RTTY  signal  that 
can  pass  through  the  filter  is 
present,  and  if  its  value  causes 
the  voltage  applied  to  IC2 
input  to  exceed  the  reference 
voltage  from  the  divider,  the 
output    of    IC2    will    imme- 
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diatcly    swing  to   ground   or 
even  a  small  amount  negative. 

The  output  of  IC2  is 
directly  coupled  to  the  base 
of  Ql.  When  1C2  output  is 
positive,  Ql  is  biased  full  on 
and  current  will  flow  in  the 
printer  magnet.  When  the 
output  of  1C2  is  at  ground  or 
slightly  negative,  Ql  has  no 
base  drive  and  no  current 
flows  in  the  printer  magnet. 
Thus  Ql  acts  as  a  switch 
turning  the  printer  magnet 
current  on  and  off  with  the 
incoming  RTTY  signal,  hope- 
fully creating  our  objective  of 
solid  RTTY  copy. 

Ql  deserves  a  bit  of  special 
attention.  It  is  an  MJE-340 
which  is  rated  at  some  300 
volts  and  was  obtained  from 
SD  sales  through  an  ad  in  this 
magazine.  Notice  that  there  is 
a  diode  in  series  with  the 
collector.  This  serves  to 
protect  the  transistor  from 
high  voltage  negative  tran- 
sients that  may  be  present 
when  the  current  in  the 
printer  magnet  decays  upon 
opening.  To  heat  sink  or  not 
to  heat  sink  is  an  open 
question.  When  the  unit  was 
under  development,  I  had  it 
running  for  some  20  minutes 
with  RTTY  going  through  it, 
and    the    MJE-340   remained 
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quite  comfortable,  thermally 
speaking.  In  the  final  version, 
I  chickened  out  and  attached 
a  symbolic  heat  sink  of  thin 
sheet  copper  approximately  6 
cm  square  In  area. 

That  about  wraps  up  the 
unit  but  still  leaves  some 
explaining  to  do.  For  wide 
shift  RTTY,  the  space  tone 
which  we  are  using  to  pro- 
duce copy  is  2975  Hz.  The 
other  tone  you  hear  is  the 
mark  tone,  and  for  wide  shift 
it  is  850  Hz  betow  the  space 
tune,  or  2125  Hz.  When  the 
RTTY  signal  is  applied  to  the 
TU.  we  tune  the  frequency 
pot  so  that  the  space  tone  is 
accepted  by  the  system.  The 
effect  of  the  mark  tone  is 
acquired  by  indirection. 
Hopefully,  since  the  RTTY 
signal  is  composed  of  mark 
and  space  tones,  our  TU  will 
respond  faithfully  to  the 
presence  of  space  tones  and 
by  doing  essentially  nothing 
will  indicate  to  the  RTTY 
machine  where  the  mark 
tones  are  in  the  transmitted 
characters.  This  is  what  I 
mean  by  "mark  by  indirec- 
tion." This  has  one  added 
plus.  When  no  signal  at  all  is 
present,  the  machine  will  run 
"closed,"  This  is  the  equiva- 
lent oi  a  simple  "mark  hold1' 
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Fig.  2  RTTY  TU  ICI,  tC2  -  747  op  amps;  Ql  -  MfE>34Q, 
Alt  resistors  %  W  if  wattage  not  indicated 


circuit.  Its  additional  virtue 
derives  from  the  fact  that 
when  the  machine  is  running 
"closed"  it  makes  a  lot  less 
noise  than  when  running 
Mopen,"  strictly  because  there 
is  much  less  mechanical 
activity  going  on  within  its 
innards* 

When  receiving  narrow 
shift  RTTY,  the  mark  tone  is 
not  changed,  but  the  space 
tone  usually  becomes  2295 
Hz  which  is  only  a  170  Hz 
separation.  It  is  under  narrow 
shift  conditions  that  you  can 
begin  to  appreciate  just  how 
good  the  simple  audio  filter 
really  is  (Table  1 ). 
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You  are  going  to  run  into 
two  different  RTTY  trans- 
mission types  on  the  ham 
bands,  FSK  and  AFSK. 
AFSK  is  the  simpler  mode  to 
receive  and  will  be  found  on 
six  meters  and  two  meters 
and  possibly  higher. 

Basically,  in  AFSK,  the 
RTTY  machine  at  the  sending 
end  keys  an  audio  oscillator 
to  produce  the  two  tones 
usually  transmitted.  This 
varying  frequency  audio 
signal  is  used  to  modulate  the 
transmitter.  At  the  receiving 
end  you  merely  tune  in  the 
signal  in  the  same  manner  as  a 
voice  transmission,  apply  it  to 
the  TU,  and  sit  back  and  let 
the  machine  do  its  thing. 

I  said  that  AFSK  is  by  far 
the  simpler  mode  to  receive 
for  the  following  reasons. 
Most  of  us,  as  I  am,  are 
burdened  with  super  selective 
receivers  for  the  low  bands 
where  FSK  is  used.  My  re- 
ceiver has  a  selectivity  of 
about  2.1  kHz  and  there's  no 
way  in  the  world  that  1  am 
going  to  be  able  to  get  a 
decent  2975  Hz  audio  signal 
through  it.  This  is  the  reason 
that  the  audio  filter  has  been 
designed  to  function  effec- 
tively down  to  1500  Hz. 
What  you  do  is  receive  the 
signal  just  like  any  CW  signal. 
In  FSK,  the  transmitted 
carrier   is  actually  shifted  in 

frequency  and  arrives  at  your 
receiver  just  like  a  CW  signal 
as  far  as  sound  coming  out  of 
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the  audio  system  goes.  With- 
out the  BFO  on,  it  is  just 
series  of  clicks.  Now,  how  do 
we  solve  the  dilemma  of 
getting  a  signal  out  of  the 
receiver  when  I  said  that  my 
receiver  won't  pass  the  signal, 
audiowise,  due  to  the  tight 
bandpass?  Simple  . , .  you 
just  vary  the  tuning  or  the 
BFO  until  the  generated 
audio  beat  tone  is  down 
within  the  tuning  range  of  the 
audio  filter  in  the  TU, 

The  tuning  meter  greatly 
facilitates  this  process,  and 
after  several  tries  you  readily 
get  the  feel  of  what  sounds 
right.  The  procedure  for  wide 
shift  or  for  narrow  shift  is  the 
same.  If  your  receiver  is  a 
wide  band  job,  it  will  make 
the  translation  process  un- 
necessary, but  you  will  pay 
the  penalty  for  lack  of  a 
narrow  pass  band,  namely 
more  interference  from  adja- 
cent signals. 

Using  this  TU,  I  have 
gotten  very  good  copy  from 
Wl  AW  on  their  satellite  trans- 


missions which  let  one  and  all 
know  what  "Oscar11  is  up  to. 
The  transmissions  I  copied 
were  aired  on  Sundays  at  5 
pm  on  a  frequency  of  3620 
kHz.  The  first  transmission 
used  wide  shift,  and  the  same 
information  was  repeated 
after  this  using  narrow  shift. 
This  is  an  excellent  trans- 
mission  to  use  for  test  copy 
as  the  signal  is  strong,  clean 
and  uses  both  shifts. 

ft  is  practical  to  copy  a 
signal  on  a  reasonably  good 
reel  to  reel  tape  recorder. 
During  the  test  period  of  the 
TUj  I  would  feed  the  receiver 
both  to  the  TU  and  the  tape 
machine.  The  taped  copy 
gave  me  a  known  signal  to 
pump  into  the  TU  while 
changing  parts  values  during 
the  design.  From  experience, 
I  can  freely  and  sadly  state 
that  all  tape  machines 
running  at  a  given  speed,  say 
V/i  IPS,  really  do  not.  Play 
the  RTTY  tape  back  on  the 
same  machine  that  it  was 
made  on,  to  avoid  real  grief. 


Voltage  shown  on  tuning  meter 

1.50  volts 

1 .25  volts 
0.75  volts 
0.40  volts 
0.10  volts 
For  these  two  frequencies,  voltage 
was  too  low  for  accurate  reading* 

Conditions  of  measurement:  Enough  voltage  was  applied  at  2295  Hz  to 
make  tuning  meter  read  1.50  volts  with  filter  peaked.  Frequency  was 
monitored  by  counter  and  varied  in  10  Hz  steps. 

Table  1.  Values  showing  effectiveness  of  filter  when  tuned  for 
narrow  shift.  Space  frequency  is  2295  Hz. 


Decibels 

Frequency  Hz 

±0 

2295 

-3 

2285 

-6 

2275 

-11 

2265 

-23 

2255 

2245 

2235 

If  you  enjoy  suffering,  try 
using  a  run  of  the  mill 
cassette  recorder. 

For  those  inclined  to  put  a 
scope  on  things  they  build, 
you  should  see  nothing  but 
nice  clean  square  waves 
bouncing  merrily  at  the  base 
of  Ql.  It  is  the  function  of 
the  0.04  capacitor  at  the  non- 
inverting  input  of  IC2  to 
clean  up  any  RTTY  signal 
ripple.  Do  not  increase  the 
value  of  this  capacitor.  How- 
ever, you  can  drop  it  down  to 
an  0.03  with  very  little  differ- 
ence in  effect. 


You  will  notice  after  a  bit 
that  the  rhythm  and  sound  of 
your  printer  wilf  tell  you  if  all 
is  well  with  the  printing 
process.  This  is  particularly 
true  if  the  transmission  is 
coming  in  from  a  punched 
tape.  You  will  soon  learn  that 
any  radical  departure  from 
that  nice  steady  mechanical 
chuga  chuga  chuga  means 
that  something  is  amiss.  Of 
course,  if  the  transmission  is 
manual,  this  is  not  true, 
particularly  if  a  hunt  and 
peck  artist  is  at  the  other  end 
of  the  circuit.  ■ 


Now,  whenever  you'd  like  to  give  a  circuit  a  try,  you  can 
build  it  up  nearly  as  fast  as  you  can  dream  it  up  with 
Super-Strips™,  the  faster,  easier  and  less  expensive 
soldertess  breadboards  from  A  P  Products.  When  you  build 
your  circuit  on  a  Super-Strip,  everything  stays  as  good  as 
new.  Once  you're  through,  you  can  use  everything  again 
and  again,  Instantly,  Put  a  Super-Strip  to  work  for  you. 
Eight  distribution  lines  handle  signal  and  power,  and  128 
five-tie-point  terminals  can  handle  9  ICs  and  then  some. 
Its  a  whole  lot  easier  than  printing  a  circuit  and  a  whole 
lot  handier  than  haywire.  Better  send  for  a  Super-Strip  be- 
fore the  urge  to  build  strikes  again.  After  all;  the  time  you 
save  may  be  your  own 
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Robert  Lee  Fields 

Box  384 

ElSobrante  CA  948Q3 


How  to  Catch  a  CBer 


--practical  hints 


Judging  from  the  title  of 
this  article,  your  first 
thoughts  were  that  someone 
finally  wrote  "An  Elementary 
Guide  Eo  Catching  and  Prose- 
cuting Your  Local  Bootleg 
Gtizen  Band  Operator/'  He's 
that  "good  buddy"  that  is 
wiping  out  all  your  neighbors1 
boob-tubes  with  his  1  kilo- 
watt linear  and  spreading  hate 
and  discontent  throughout 
the  whole  area.  I'm  sorry  to 
disappoint  you,  but  this 
article  is  intended  lo  help  you 
catch  those  CBers  who  are 
just  about  ready  to  turn  in 
their  skip  handles  because 
they  have  had  enough  of  the 
CB  retailers'  "hl^  bonanza,' 


This  article  is  from  an  ex- 
CBer,  ex-Novice,  and  almost  a 
General  Class  ham's  point  of 
view  on  what  to  do  to  catch  a 
new  ham  -  or  if  you  prefer,  a 
CBer. 

My  background  in  CB  runs 
the  whole  interest  spectrum.  I 
started  as  a  legal  call  letters 
CBer,  progressed  through  the 
M  track  down  those  law- 
breakers" period,  and  finally 
ended  up  joining  their  ranks 
as  the  "  Spook."  After 
attending  their  social  gather- 
ings for  a  few  months,  I  met 
the  girl  of  my  dreams  and  had 
the  traditional  CB  wedding. 
One  guest  remarked  that  the 
church  parking  lot  looked  as 


if  the  fishing  fleet  had  come 

in  because  of  all  the  cars  with 
CB  antennas  on  them. 
Luckily,  my  marriage  has 
lasted  longer  than  my  interest 
in  CB.  And  that  is  why  I 
turned  to  ham  radio  and 
away  from  the  "good  buddy" 
part  of  my  life  in  1972, 

Somewhere  in  the  scads  of 
CB  articles  in  the  Pop  Elec- 
tronics magazines,  I  have  read 
that  the  average  life  expec- 
tancy of  a  "good  buddy'*  is  3 
or  4  years.  That's  from  when 
he  first  gels  excited  about  CB 
until  he  no  longer  has  any 
interest  in  it  as  a  hobby  or 
way  of  life. 


During  this  time  the 
average  CBer  buys  a  SSB  base 
radio,  2  mobile  AM  rigs,  a 
groundplane,  tower,  rotor, 
and  beam  antenna,  plus  a 
linear  and  all  the  extra 
goodies  to  make  his  station 
the  talk  of  the  town.  This 
means  the  fellow  can  spend  a 
couple  of  hundred  or  a 
couple  of  thousand  dollars, 
but  spend  they  do  in  a  big 
way.  Through  this  period  of 
second  mortgaging  his  house 
to  buy  CB  equipment,  the 
"good  buddy"  can  usually  be 
found  at  coffee  breaks 
shooting  the  bull  and  trading 
Q5L  cards,  going  to  CB  jam- 
borees hundreds  or  thousands 
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of  miles  away,  and  making 
himself  known  for  miles 
around  by  yakking  on  the 
radio  day  and  night.  Then 
along  comes  about  the  fourth 
year  and  the  CBer  realizes 
thai  it's  just  no  fun  trying  to 
fight  the  local  ''channel  hog1" 
for  a  break  or  trying  to 
compete  with  the  thousands 
of  new  CBers  on  his  channel 
just  to  attempt  to  talk  15 
mites.  Even  skip  shooting  is 
becoming  impossible  with 
these  new  fellows  and  their 
new  linears  in  the  local  area. 
So  the  "good  buddy"  decides 
to  sell  his  station  for  that 
camera  equipment  that  he  has 
always  longed  for,  and  his  CB 
way  of  life  ends. 

Now  this  is  the  chance 
that  ham  radio  clubs  have 
been  waiting  for  to  pick  up 
some  new  recruits.  Hundreds 
of  these  "good  buddies"  have 
gotten  to  the  point  of  selling 
out  because  of  a  general  lack 
of  interest  and  the  enormous 
crowds  since  the  CB  boom  of 
1976  came  along. 


Of  course,  I  am  spea 
of  C  W.  Mc  Call's  hit  record 
"Cbnvoy"  (about  the  CBing 
truck  drivers),  television's 
"MovinT  On"  with  those  CB 
truckers  Sonny  and  Will,  and 
the  country  western  and  rock 
stations  across  the  country 
that  are  giving  C8  rigs  away 
by  the  bushel  to  promote  the 
song.  And  then  there  are  all 
the  clubs:  CB,  custom  vans, 
custom  4  wheelers,  custom 
pickups,  custom  VWs,  custom 
skateboards,  custom  motor- 
cycles, custom  1 8  wheelers, 
custom  motorhomes;  and 
don't  forget  airplanes,  hoi  air 
balloons,  hang  gliders,  and 
the  ever  popular  U.S.S.  Enter- 
prize  "Star  Trek"  Space  Com- 
municators with  twin  warp 
sound  for  the  kiddies.  A 
quick  analysis  of  the  situation 
leads  me  to  ask  these  vital 
questions:  Is  everybody  in 
this  country  a  llgood 
buddy"?  Does  everyone  drive 
a  semi  and  say  "negatory*1 
and  "10-4"?  Is  everybody 
from  Oklahoma  and  what  is 
bodacious? 


Millions  of  people  are 
"turning  off"  CB  after  long 
and  illustrious  careers  (to  buy 
camera  equipment)  because 
of  the  CB  boom.  With  some- 
thing like  500,000  CBers  a 
month  seeking  FCC  licenses, 
there  just  isn't  any  place  for 
the  old  timers  to  go  to  have 
room  to  talk.  Even  the  high 
channels  above  channel  23 
are  filling  up  with  sidebanders 
and  their  funny  Donald  Duck 
talking.  So  the  "good 
buddies"  with  their  Yaesus, 
Trams,  and  Tempos  try  to  use 
off  channels,  ham  bands,  or 
just  give  up  and  finally  sell 
out  completely.  The  reason 
always  seems  the  same:  ill 
their  friends  are  gone  and  the 
channels  are  too  crowded  to 
use. 

So  how  do  the  hams 
attract  all  these  CBers  into 
their  clubs?  Let's  find  out 
how  the  average  guy  gets 
interested  in  CB  in  the  first 
place. 

The  Neighborhood  CBer 

Most  CBers  are  drawn  in 
by  the  advertisements  in  the 
media,  or  by  a  friend  or 
relative  who  shows  the  pros- 
pective CBer  what  fun  it  is  to 
talk  on  his  cute  little  radio, 
get  these  nifty  QSL  cards, 
and  use  a  catchy  little  handle 
like  "Spook"  or  "LPI 
Goober/1  The  neighborhood 
CBer  takes  him  to  a  CB 
coffee  break  to  meet  other 
CBers,  and  later  helps  the 
new  guy  buy  a  rig,  put  up 
antennas,  check  swr,  fill  out 
applications  and  give  him  all 
the  help  he  needs  to  get  into 
the  CB  groove. 

CB  Coffee  Brea  ks 

Coffee  breaks  are  family 
style     get-togethers     usually 

held  at  pizza  parlors  with 
food,  beverage,  a  live  country 
western  band  for  dancing, 
drawings,  and  a  meeting 
thrown  in.  The  drawings  and 
prizes  are  what  bring  the 
crowds  to  the  breaks  —  the 
better  the  prizes,  the  bigger 
the  crowd.  Most  of  the 
money    goes    to    buy    more 


prizes,  but  any  left  over  goes 
to  the  club  to  sponsor 
picnics,  dances,  or  campouts. 
Family  participation  is  really 
stressed  with  all  sorts  of  kids1 
prizes,  food  or  appliances  for 
the  wife,  and  lots  of  radio 
gear  for  the  hubby.  An 
awards  ceremony  usually 
follows  with  presentations 
such  as  Channel  Hog  Award, 
Rachet  Jaw  Award,  Bucket 
Mouth  Award,  and  the 
coveted  All  Mouth  No  Ears 
Alligator  Awards.  The  CB 
family  comes  home  with  a 
full  stomach  after  a  fun 
evening  with  friends,  and 
with  a  little  luck,  all  sorts  of 
prizes  just  for  buying  a  few 
bucks  worth  of  tickets.  My 
wife  and  I  have  furnished  our 
kitchen  in  this  manner  for 
years  —  sure  saved  us  a 
bundle. 

CB  Jamborees 

Jamborees     are     the     big 
brothers  of  coffee  breaks  and 

are  usually  held  at  county  or 
state  fairgrounds.  An  in- 
dividual or  club  rents  the 
fairgrounds,    then    rents   out 


sales  space  for  business  and 
controls  the  food  con- 
cessions. The  club  has  printed 

thousands  of  flyers  which  are 
carried  or  sent  to  other  jam- 
borees all  over  the  country 
hoping  to  bring  droves  of 
CBers  to  this  jamboree.  And 
not  wanting  to  be  left  out  of 
the  "big  one,"  a  typical 
"good  buddy"  packs  up  the 
family  camper,  and  family 
and  friends  caravan  a 
thousand  miles  for  a  weekend 
jamboree. 

Jamborees  are  like  big  fairs 
with  something  for  everyone. 
Activities  at  most  jamborees 
are  dealer  displays,  carnival, 
flea  market,  kids*  games  and 
rides,  bed  racing,  country 
western  dances,  liquid  re* 
freshment,  and  the  thrill  of 
meeting  all  those  other  skip 
talkers  eyeball  to  eyeball. 
Two  full  days  of  excitement 
with  your  friends  in  a  party 
atmosphere  for  only  the  cost 
of  parking  your  camper  on 
the  grounds  with  hookups 
and  buying  tickets  for  the 
thousands  of  dollars  of  prizes 
the  jamboree  has  put  up  to 
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bring  in  the  crowds-  The 
family  has  a  great  time  and 
the  "good  buddy"  comes 
home  with  a  prize  or  two  if 
he  buys  enough  tickets.  No 
admissions  price,  no  banquet, 
no  expensive  hotel  room  — 
just  the  cost  of  getting  there 
with  the  family  and  tent  or 
camper. 

I  once  had  the  pleasure  of 
writing  to  the  ARRL  to  tell 
them  of  the  CB  jamboree  in 
Southern  California  at 
Bakersfield.  This  is  the  largest 
one  in  California  and  last  year 
brought  in  around  12,000+ 
people.  It  cost  nothing  to 
park  the  car  and  go  take  a 
look  see,  only  to  camp  and 
buy  raffle  tickets.  The  CBers 
put  on  these  free  jamborees 
to  bring  in  the  crowds  (and 
make  money),  but  the  ham 
conventions  charge  for  the 
same  privilege. 

A  case  in  point;  At  the 
recent  ARRL  Pacific  Conven- 
tion held  at  the  Royal  Coach 
Motor    Inn    at    San    Mateo, 


California,  I  telephoned  to 
find  out  about  just  going  over 
to  see  the  exhibits.  The 
fellow  on  the  phone  told  me 
that  I  couldn't  gel  in  without 
either  buying  the  banquet 
dinner  or  paying  ten  bucks  to 
see  the  exhibits.  "Out- 
rageous!" 1  said.  Why  should 
I  drive  a  hundred  miles  to  pay 
and  see  the  exhibits  when  I 
can  look  in  a  ham  magazine 
and  see  the  same  thing?  And 
how  is  a  young  person  going 
to  scrape  up  the  money  to 
pay  for  the  privilege  of  trying 
to  gel  interested  in  ham  radio 
as  a  hobby?  No  wonder  there 
are  so  many  new  CBers  if  this 
is  ham  radio's  attitude 
towards  new  members. 

This  convention  was  held 
in  one  of  the  most  expensive 
hotels  in  the  bay  area.  It 
would  only  draw  in  people 
with  the  big  money  to  pay 
for  it,  and  how  many  of  us 
are  rich  these  days?  I'm  sure 
there  are  plenty  of  hams  who 
either     cannot     afford     the 


fancy  convention  or  are  not 

willing  to  part  with  10  hard 
earned  bucks  just  to  look  at 
radio  displays.  My  letter  to 
the  ARRL  convinced  me  that 
they  are  not  interested  in  the 
family  aspect  of  ham  radio 
and  neither  are  those  who  put 
on  conventions*  It  is  the 
family  activity  that  has  made 
CB  so  popular  and  with  that 
idea  in  mind  here  are  some 
suggestions  to  catch  a  new 
ham: 

1.  Don't  charge  admission 
to  get  into  an  event  for  those 
who  just  want  to  browse 
around.  This  discourages  the 
people  who  aren't  sure  they 
are  that  interested  and  who 
would  leave  rather  than  spend 
the  money.  Charge  only  for 
the  lectures  and  banquet  if 
you  have  to  make  money,  but 
give  these  people  a  chance  to 
see  what  it's  all  about, 

2,  Get  your  ham  club  to 
advertise  classes  for  Novices 
and  Generals  at  places  where 
CBs  are  sold  with  the  selling 


point  being  "Tired  of  CB? 
Get  into  the  exciting  world  of 
ham  radio  with  its  wide  open 
and  uncrowded  spaces!11 
When  they  call  to  find  out 
more  information,  invite 
them  over  to  see  your  station. 
Sell  i hem  so  hard  that  they 
will  trade  the  CB  gear  for 
ham  gear  and  not  cameras. 

3.  Don't  ever  have  a 
Novice  class  without  a 
General  class  scheduled  back- 
to-back.  I  attended  a  class 
with  7  disgusted  fellow  CBers 
who  were  eager  to  get  into 
ham  radio.  After  we  all 
worked  hard  to  get  the 
Novice  there  was  no  one 
there  to  help  them  set  up 
their  stations  and  no  hope  of 
doing  what  these  CBers  had 
really  set  out  to  do  -  TALK. 
CBers  are  talkers  and  they 
want  to  get  to  the  talking 
stage  as  fast  as  possible  or 
find  something  better  to  do 
with  their  time.  Get  them 
through  that  grand  canyon 
between  Novice  and  General 
quickly  so  they  don't  become 
discouraged  and  quit  too 
soon, 

4.  Get  the   whole  family 

interested  in  your  ham  radio 
club.  Have  picnics,  parties, 
dances,  and  get  the  young 
blood  interested  in  social 
activities.  It  is  the  young  men 
and  women  who  will  be  the 
future  hams  if  there  is  some- 
thing to  spark  their  interest. 
Friendship  with  other  young 
people  is  a  great  start  towards 
sharing  the  ham  experience. 
Get  your  wife  or  lover 
involved  in  social  parts  of  the 
meetings;  wives  love  to  get 
involved  with  other  wives  at 
social  gatherings  and  yak 
while  you're  yakking  with  the 
men.  Here's  your  chance  to 
sell  her  on  ham  radio  as  some- 
thing other  than  the  hobby 
you  waste  all  your  time  and 
money  on.  Save  the  dull 
activities  for  regular  meetings 
and  the  fun  things  for  the 
family  get-togethers* 

I'm  certainly  not  advo- 
cating the  complete  over- 
throw of  ham  radio  as  we 
know  it  today.  Td  just  like  to 
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see  interest  generated  from 
wilhin  the  clubs  rather  than 
having  the  FCC  constantly 
tell  us  "Use  it  or  lose  it/' 
There  may  be  a  future  in 
their  Communicator  class 
license,  but  it  could  also  lead 
us  right  into  the  mess  that  CB 
is  in  today.  Then  how  do  we 
stop  it  in  our  bands? 

Wouldn't  it  be  better  to 
get  your  family  and  friends 
participating  in  your  hobby 
and  aho  become  socially 
active  rather  than  be  hiding  in 
the  shack  all  the  time?  This  is 
a  great  way  to  meet  the 
fellow  hams  you  have  spoken 
to  but  never  met.  The  CBers 
have  done  this  for  years  with 
obvious  success,  and  even  the 
square  dancers  make  a  lamily 
event  out  of  their  hobby.  It's 
time  to  get  rid  of  the  stuffy, 
antisocial  attitude  that  most 
hams  have  about  CBers  and 
show  them  we  are  friendly 
types  who  are  interested  in 
bringing  new  members  into 
hobby.    A   typical    CBer 


feels  that  hams  talk  like  com- 
puters  in  26  syllable  words 
that  scare  them  away  before 
they  can  learn  what  those  big 
words  mean.  And  you'd  be 
surprised  the  number  of  hams 
that  I've  met  through  CB 
because  they  crave  the  social 
family  excitement  that  CB 
has  to  offer. 

But  most  of  all,  don't  lose 
the  Novices  before  they 
become  Generals.  They  have 
worked  hard  and  you've 
wasted  your  time  and  turned 
them  off  completely  if  the 
Novice  license  expires  and  no 
one  has  come  forward  to 
show  them  how  to  get  into 
the  big  leagues.  New  hams  are 
out  there  for  the  asking;  it's 
just  a  case  of  showing  them 
that  you  are  real  people  and 
are  interested  in  them  person- 
ally.  With  a  little  effort  in  the 
right  direction  those  clicks 
you  hear  wifl  be  energetic 
new  Novices  rather  than  ex- 
CBers  with  their  Japanese 
cameras,  ■ 
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2400  Crystal  Dr.,  Ft.  Myers.  Fla.  33901 
All  Phones:  (813)  936-2397 

Sand  10c  tor  new  catalog 


■:•:■:■: 

I 


■m. 


:-:-:: 
.-.-.-.' 


V.'.V 

KM* 


.--■-■.■ 

:^ 

-:-:■:-: 

>.*.*.■ 

<■;■>', 

m 
m 

■•:■:■:■. 


m 


--■-■-■- 

:-:-:v 


■.■.'.-,- 


■_-. 


■-■_■, ^ 


:^::::::*:^:;:;C^ 


K  ENTERPRISES 


_ .- .  _ .  ■ 


wmvmwvwvw  w  www  *  *  *«  p  ■  i 

tarn**   t&Hmt 


6.  5  3  O  04 


',0       **i    II. Mm;  3*£9 


50  HZ -250  MHZ 


MODEL  4X6C 


*ilif**itt*»4*f 


270.00 


300  and  500  MHZ  PRESCALERS 
FREQUENCY  STANDARDS 
MARKER  and  PEAKING  GENERATORS 
POWER  SUPPLIES  AMPLIFIERS 

WRITE  FOR  FREE  CATALOG 


Phone: 
405-273-9024 


master  charge 

THE  INTERBANK  C4HD 


K-ENTERPRISES 


1401  N.  Tucker 


Shawnee.  Okla.  74801 
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Tired  of 
CB-  Quality" 
Cables? 


YOUR  BEST 
THEFT 

PROTECTION! 


patent  APPuto  for 


TM 


Quick  Release  Adapter 
for  Trunk  Lip  Antennas 


f  jf       /-— — — -4 
/        * — * — - — 


/ 


USES  YOUR  EXE 


MOUNTS  EASILY  INSIDE  TRUNK  WITH  ONLY  2  SCREWS 


ADVERTISE  YOUR  RADIO  INSTALLATID 


ID  THE  RADIO  THIEF 


IF  YOUR  DEALER  DOESN'T  HAVE  THE  FOILER 
IN  STOCK,  ORDER  DIRECT.  ADD  50c  POSTAGE 
&  HANDLING.  TEXAS  RESIDENTS  ADD  5°~o  SALES 
TAX.  SEND  CASHIER'S  CHECK  OR  MONEY  ORDER 
FOR  PROMPT  SHIPMENT, 

-  DEALER  INQUIRIES  INVITED  _ 


South  Com ,  Inc. 

P.O.BOX  11212         FORT  WORTH,  TEXAS  76109 


INEXPENSIVE  ASSURANCE  OF  THE  MOST 
CRITICAL  LINK  IN  YOUR  2-WAY  SYSTEM! 

Regardless  of  ho*  much  you  Spend  on  your  radio  and  antenna 
system,  they  can't  do  their  best  job  unless  all  of  your  output 
power  gets  from  the  radio  to  the  antenna*  and  all  of  the  weak 
signals  get  from  antenna  back  to  radio.  The  road  both  power 
and  signals  use  for  this  trip  is  your  coaxial  cable.  Obvious  I  y, 
then,  if  the  cable  is  broken  or  contains  losses,  you  won't  get 
the  performance  you  paid  for,  yet,  very  few  radio  operators 
pay  any  attention  to  the  quality  of  the  cable  they  buy,  nor  do 
they  replace  it  periodically.  Even  the  best  of  cable  weather s, 
ages,  and  develops  losses.  The  coax  cable  is  the  least  ex- 
pensive part  of  your  system.  The  difference  in  the  best  and 
the  cheapest  you  can  buy  js  only  a  couple  of  dollars  at  worst 
and  yet  ft  can  literally  "make  or  break"  your  performance* 

Most  cable  available  today  in  ready-made  lengths,  and  most 
cable  furnished  with  new  antennas,  has  three  less-than-desir- 
able  characteristics. 

First,  most  such  cables  have  a  single  center  wire,  which 
breaks  with  bending,  twisting,  and  day-today  handling. 
SouthCom's  cables  have  a  19  strand  center  wire,  so  all  19 
strands  must  break  before  the  cable  loses  connection. 

Second,  most  cable  does  not  have  full  shielding* You  can  peel 
back  a  small  section  of  the  outer  black  insulation,  and  you 
can  see  the  inner  insulation  through  "holes'*  in  the  braid* 
SouthCom's  cable  is  fully  shielded! 

Third,  most  cable  uses  bare  copper  conductors,  and  you  know 
how  quickly  bare  copper  can  corrode*  SouthCom's  cables  use 
tinned  copper  to  resist  corrosion. 

Connectors  vary  widely*  Solder -on  types  are  the  most  com- 
mon, yet  they  require  a  lot  of  heat  which  can  partially  melt 
the  inner  insulation*  and  distort  the  shape  of  ih-e  cable.  In 
addition*  you  can't  tell  how  much  of  the  braid  has  actually 
been  soldered  through  the  four  tiny  holes  in  the  fitting,  South- 
Corn  uses  AMP,  Inc.  air-crimped  connectors,  which  require  no 
heat,  and  assure  a  solid  bond  to  all  of  the  braid.  Because  of 
the  inner  construction  of  the  connector,  it  is  almost  impossi- 
ble for  a  SouthCom  cable  to  short. 

In  seven  months  of  production,  we  have  had  only  one  report 
of  a  defective  cable1  Quite  a  record.  Part  of  this  record  can 
be  attributed  to  our  quality  control  which  checks  every  cable 
for  SWR  and  power  loss,  not  just  continuity.  We  think  the 
quality  we  build  in,  and  the  care  with  which  we  put  our  cab- 
les together  makes  them  worth  a  little  bit  more.  Since  you're 
surely  entitled  to  the  performance  you  paid  for  when  you 
bought  your  radio  and  antenna*  you  should  insist  on  SouthCom 
cables.  If  your  dealer  won't  get  them  for  you,  we  will  ship  to 
you  from  the  factory.  Add  $1.00  postage  and  handling,  Texas 
residents  add  also  5%  sales  tax.  Send  cashier's  check  or 
money  order  for  immediate  shipment. 


58-3        3-ft.  cable   PL-259's. $3.98 

58-6        6-ft.  cable/ PL-259's ,.,....,  4.85 

58-12    12-ft.  cable  PL-259's 5,65 

58-20    20-fu  cable/PL-259's,  ...•*..... 6.50 

5B-20L20-ft.  cable,  PL-259-solder  lugs,  .  .  , S.95 

58-50   SfJuft.  cable/ PL- 259* s 9.95 

REPLACE  WITH  SOUTHCOM  CABLES  TODAY  , . . 
GET  THE  PERFORMANCE  YOU  PAID  FOR! 


SouthCom,  Inc. 

P.O.BOX  11212         FORT  WORTH,  TEXAS  76109 
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NEW! 
FM144-10SXR 


All  Solid  State-PLL  digital  synthesized  —  No  Crystals 
to  buy!  5KHz  steps  — 144-148  MHz-LED  digital  readout. 


Introducing  the  standard  of  comparison  for  years  to 
come.  No  other  unit  begins  to  compare  with  the 
superb  engineering  and  superior  commercial  avionics 
grade  quality  and  construction  of  the  FM144-10SXR-II 


FM144-10SXR-11 

439  °° 


*  FREQUENCY  RANGE:  Receive:  144,00  to  148.995  MHz. 
5KHz  steps  (1000  channels)  Transmit  146.00  to 
147.995  MHz,  5KHz  steps  (400  channels). 

*  FULL  DIGITAL  READOUT:  Six  easy  to  read  LED  digits 
provide  direct  frequency  readout  assuring  accurate 
and  simple  selection  of  operating  frequency. 

*  AIRCRAFT  TYPE  FREQUENCY  SELECTOR:  Large  and 
small  coaxially  mounted  knobs  select  lOOKHj  and 
IQKHz  steps  respectively  Switches  click  stopped  with 
a  home  position  facilitate  frequency  changing  without 
need  to  view  LEO'S  while  driving  and  provides  the 
sightless  amateur  with  full  Braille  dial  as  standard 
equipment. 

*  FULL  AUTOMATIC  TUNING  OF  RECEIVER  FRONT  END: 
DC  output  of  PLL  fed  to  varactor  diodes  in  all  front 
end  R-F  tuned  circuits  provides  full  sensitivity  and 
optimum  intermediation  rejection  over  the  entire 
band  No  other  amateur  unit  at  any  price  has  this 
feature  which  is  found  in  only  the  most  sophisticated 
and  expensive  aircraft  and  commercial  transceivers. 

•TRUE  FM;  Not  phase  modulation  -  ior  superb  em- 
phasized hi  fi  audio  quality  second  to  none. 

*  FULLY  REGULATED  INTEGRAL  POWER  SUPPLIES: 
Operating  voltage  for  afl  circuits,  i.e.,  12v.  9v  and 
5v  have  independently  regulated  supplies.  12v  regu 
lator  effective  in  keeping  engine  alternator  noises 
out  and  protects  final  transistor  from  overload. 


VALUE  S599" 

Price  subieci  to  change  without  notice 

Regulated  AC /PS 
MODEL  FMPS-4R  .  .  .  $49* 

NEW1  Touch-Tone  Pad  $59°° 

•MONITOR  LAMPS;  2  LED'S  on  front  panel  indicate 
(I)  incoming  signal  channel  busy,  and  (2}  un  lock 
condition  of  phase  locked  loop. 

•  DUPLEX  FREQUENCY  OFFSET:  iOOKHz  plus  or  minus 
5KHz  steps.  Plus  simplex,  any  frequency 

•  MODULAR  COMMERCIAL  GRADE  CONSTRUCTION:  6 
unitized  modules  eliminate  stray  coupling  and  facili- 
tate ease  of  maintenance 

•  ACCESSORY  SOCKET;  Fully  wired  for  touch-tone. 
phone  patch,  and  other  accessories. 

•  RECEIVE:  .25  uv  sensitivity.  9  pole  filter  as  well  as 
monolithic  crystal  filter  and  automatic  tuned  LC 
circuits  provide  superior  skirt  selectivity. 

•AUDIO  OUTPUT:  4  WATTS 

-HIGH/LOW  POWER  OUTPUT:  15  watts  and  1  watt. 

switch  selected    Low  power  may  be  adjusted 

anywhere  between  ]  watt  and  15  watts, 

•  PRIORITY  CHANNEL:  Instant  selection  by  front  panel 
switch  Diode  matnx  may  tie  owner  re-programmed 
to  any  frequency  (146.52  provided) 

•DUAL  METER:  Provides  rS"  reading  on  receive  and 
power  out  on  transmit. 

•  OTHER  FEATURES: 

Dynamic  microphone,  mobile  mount,  external  speaker 
jack,  and  much,  much,  more.  Size  24  x  64  x  71?. 
All  cords,  plugs,  fuses,  mobile  mount,  microphone 
hanger  etc  included.  Built  in  speaker 


Manufactured  by  one  of  the  world's  most  distinguished  Avionics  manufacturers,  Kyokuto  Denshi  Kaisha,  Ltd. 

AMATEUR-WHOLESALE  ELECTRONICS 

8S17  S.W.  129th  Terrace,  Miami,  Florida  33176 

Telephone  (305)  233-3631 

U.S.  DISTRIBUTOR  PLEASE  WRITE  FOR  FURTHER  INFORMATION 
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Alexander  J,  Joseph  KIELT 
202  Dix  Ave. 
Newington    CT  06111 


450  MHz  Transceiver 

for  Under 


-  -  bringing  450  within  everyone's  reach 


AUHF  450  MHz  FM 
transceiver  may  be 
built  foi  less  than  $130  by 
following  the  details  given  in 
this  article.  This  basic  trans- 
ceiver is  a  single  channel  unit, 
developing  better  than  1  Watt 
of  output,  and  has  a  receiver 


sensitivity  of  at  least  3  uV. 

The  unit  is  totally  modular 
and  may  be  expanded  upon 
at  a  later  date  to  include  a  10 
W  amplifier,  multi-channel 
operation  and  scanning  capa- 
bility. All  components  are 
readily  available  and  the  unit 


may   be   constructed  by  the 

average  amateur  in  16  hours 
or  less. 

The  Basic  Transceiver 

In  a  previous  article1,  a 
complete  modular  two  meter 
transceiver     was     described 


using  VHF  Engineering  kits. 
Because  of  the  success  of  this 
approach  and  because  of  the 
large  amount  of  interest  and 
favorable  comments  received, 
we  decided  to  use  the  same 
approach  for  a  450  MHz 
transceiver.  Thus,  this  trans- 
ceiver uses  the  transmitter 
and  receiver  kits  manufac- 
tured by  VHF  Engineering  of 
Bingham  ton,  N,Y.  These 
kits  are  a  good  choice  since 
they  are  inexpensive,  reliable, 
easy  to  build  and  perform 
welL 

The  Receiver 

The  receiver  used  for  this 
transceiver  is  the  VHF  Engi- 
neering RX  432C  It  consists 
of  4  basic  modules:  an  audio 
module,  a  455  kHz  module,  a 
10/7  MHz  module  and  a  450 
MHz  converter.  The  first 
three  modules  are  the  same 
modules  as  used  in  the  2 
meter  receiver,  The  converter 
module  is  different.  The  con- 
verter module  will  tune  any  2 
MHz  range  between  420  and 
470  MHz  without  retuning 
and  features  a  varicap  con- 
trolled AFC  circuit, 
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Fig,  h  Basic  transceiver  connections, 


The  AFC  circuit  is 
designed  to  control  the 
receiver  crystal  oscillator  and 
serves  to  keep  it  on  fre- 
quency. It  has  a  maximum 
control  or  pull  in  range  of 
approximately  3  kHz. 

Since  the  receiver,  with 
the  exception  of  the  rf  con- 
verter module,  is  the  same  as 
the  VHF  Engineering  2  meter 
receiver,  owners  of  the  2 
meter  receiver  need  not  pur- 
chase a  complete  4 SO  MHz 
receiver  in  order  to  receive 
450.  Only  the  450  MHz  con- 
verter need  be  purchased  and 
substituted  for  the  2  meter  rf 
converter  board.  If  the 
builder  wishes,  he  may  use 
both  converters  and  connect 
a  switch  to  select  one  or  the 
other  front  ends. 

Receiver     Multi-Channel 
Option 

The  basic  450  MHz  trans- 
ceiver as  shown  in  the  photo- 
graphs did  not  include  the 
multi-channel  option  since 
l his  option  did  not  arrive  in 
time  to  be  incorporated  into 
this  article.  The  450  MHz 
receiver  multi-channel  option 
differs  from  the  2  meter 
option  in  thai  a  separate 
oscillator  is  provided  on  the 
multi-channel  deck.  This 
option  may  be  incorporated 
into  the  basic  unit  or  it  may 
be   added    at    a    later   date. 

The  option  adds  10  receiver 
channels  to  the  transceiver. 


Scanner  Option 

The  latest  version  of  the 
channel  scanner  from  VHF 
Engineering  scans  10  channels 

and  incorporates  a  priority 
channel  feature.  The  priority 
channel  feature  causes  the 
scanner  to  periodically  check 
a  designated  priority  channel 
for  activity  when  the  scanner 
is  locked  on  another  channel. 
If  activity  is  detected  on  the 
priority  channel,  the  scanner 
will  switch  to  the  priority 
channel  until  the  channel 
becomes  quiet.    It   then  will 


return  to  the  channel  that  it 
was  previously  locked  onto. 

The  Transmitter 

The  450  MHz  transmitter 
uses  the  same  basic  circuitry 
as  the  2  meter  and  220  MHz 
transmitters,  but  contains  an 
additional  doubler  stage  to 
drive  the  final  directly  at  450 
MHz.  It  is  rated  at  a  nominal 
1  Watt  output;  however,  the 
units  which  we  have  built 
have  given  outputs  in  the  2  to 
3  Watt  range  as  measured  on 
the  Bird  Wattmeter. 

The  basic  transceiver  did 
not  incorporate  an  amplifier 
in  order  to  keep  the  cost  of 
the  basic  unit  to  a  minimum 
and  to  keep  the  current  drain 
down  to  a  point  where  port- 
able operation  using  battery 
power  would  be  feasible.  An 
amplifier  may  be  added  later 
if  desired  by  using  the  VHF 
Engineering  PA  432/10  10 
Watt  power  amplifier. 

Transmitter     Multi-Channel 
Option 

The  transmitter  multi- 
channel option  expands  the 
bask  transmitter  to  10  chan- 
nel transmit  capability.  It  is 
the  same  option  as  used  on 
the  144  and  220  MHz  trans- 
mitters. 


Construction 

The  450  MHz  transceiver 
as  shown  in  the  photographs 
was  built  into  a  standard 
Calectro  cabinet  and 
measures  9"  x  5W  x  4Vi\ 
This  cabinet  was  used  because 
its  size  and  construction 
would  facilitate  easy 
assembly  of  the  transceiver 
without  undue  crowding.  The 
receiver  was  mounted  on  the 
bottom  panel  of  the  cabinet 
and  the  transmitter  was 
mounted  on  the  rear  pane!  as 
shown.  The  speaker  was 
mounted  on  the  top  panel 
projecting  upwards,  but  will 
be  moved  to  a  side  panel 
location  if  an  amplifier  is 
eventually  used.  The  top 
panel  would  then  be  used  for 
the  10  Watt  amplifier 
module. 

VHF  Engineering  is  now 
offering  a  cabinet  specifically 
designed  for  this  transceiver. 
The  builder  may  wish  to  pur- 
chase the  cabinet  specifically 
designed  for  these  units. 

Hookup 

The  hookup  for  the  450 
MHz  transceiver  is  the  same 
as  for  the  2  meter  transceiver 
as  shown  in  Fig.  1t  except 
that  the  high  pass  filter  used 
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Fig.  2  432  MHz  converter  portion  of  receiver. 


in  the  microphone  circuit  for 
the  2  meter  transmitter  \%  not 
needed  for  the  450  MHz  unit* 
This  high  pass  filter  is 
included  on  the  450  MH/ 
transmitter  board.  (Note:  All 
current  VHF  Engineering 
transmitters  now  have  the 
high  pass  filter  included  on 
the  PC  boards.) 

It  is   important   to   use  a 


good  quality  transmit/receive 
relay  to  avoid  excessive  losses 
a  i  the  UHF  frequencies. 
Further,  it  is  important  to  use 
coaxial  cable  (520)  from  the 
transmitter  and  receiver  to 
the  relay ,  VHF  Engineering. 
can  furnish  a  T/R  relay  if  you 
wish. 

For     a     microphone,     a 

medium  impedance  dynamic 


unit  (also  available  from  VHF 
Engineering)  may  be  used. 

Operation    and    Performance 

The  units  that  we  have 
assembled  for  use  into  the 
WR1ABM  450  MHz  repeater 
have  been  performing  far 
beyond  all  expectations. 
Receiver  sensitivity  as 
measured  in  the  lab  has  been 
better    than    .15    uV,    while 


transmitter  output  power  has 
been  running  from  2  to  3 
Watts.  Operation,  from  both 
mobile  and  base  station 
environments,  shows  that  the 
power  output  from  the  trans- 
mitter Is  sufficient  to  main- 
tain a  full  quieting  signal  over 
most  of  the  repeater  coverage 
area.  This  transceiver  has 
shown  Itself  lo  be  very  rugged 
and  it  appears  to  be  equal  in 
performance  to  any  solid 
state  unit  now  on  the 
market.  ■ 

Reference 

1  G.  R.  Allen,  R.  Srown.  73 
Magazine,  Jan.  1976P  p,  144, 
"Module  Kits,  A  Low  Cost  Home 
Brewing  Breakthrough. 


** 


Parts  Lists  and  Board  Layouts 

Space  does  not  permit  the  print- 
ing of  complete  parts  lists,  board 
layouts,  and  detailed  assembly 
instruction.  To  obtain  these,  send 
$5.95  to 

VHF  Engineering 
320  Water  Street 
Binghamton  NY  13902 
The   micro  phone  and   T7R  relay 
are  also  available  from  VHF  Engi- 
neering. 


For  information  and  tickets  write:    EXPO,  Box  1014,  Arlington  Heights   IL    60006 
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YOUR 


slow 


with  a 


SS2K  KIT  $235 

or 

SS2  WIRED  $285 


C1  FAST/SLO  SCAN 
CAMERA  $385 


MONITOR 
FEATURES: 

Oscilloscope  display  of  SSTV  signal 
Rugged  industrial  grade  construction 
Modular  Construction 


CAMERA 

FEATURES: 

Use  C1  camera  with  your  home  TV  set 

Has  both  long  distance  and  close  up  features 

Adjustable  frame  size 

Built-in  slo-scan  bar  gen  for  transmit 

Focus  on  a  postage  stamp 


ACCESSORIES: 

P1  Polaroid  adapter  for  hard  copy  photos  $34.50 

V1  viewing  hood  $14,50 

T1  tripod  $24.95 

CK256  line  conversion  kit  available 


AVAILABLE  NOW:  Order  factory  direct  or  from  our  stocking  distributors.    See  Below 


A<j  Co+1  Inc. 
Imperial,  Pa, 

Amateur  Electronics  Supply 
Milwaukee  Wise. 
Cleveland.  Ohio 
Orlando,  Fla. 

Argon  Electronics 
Miami  Springs.  Fla. 


A  and  W  Electronics 
Medford,  Mass, 

Barry  Electronics 

New  York.  N.Y. 

CFP  Enterprises 
Lansing,  N.Y. 

Electronic  Distributors 
Muskegon,  Michigan 


Venus  Scientific  Inc. 

The  company  that  put  high  voltage  on  the  moon,  now  brings  you  expanding  amateur  radio 
technology. 


Goldstein's 
Pen  sa  cola,  Ha. 

Harrison  Electronics 

Farmingdate,  N.Y. 
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If  I  may  make  reference  to 
the  first  paragraphs  of 
Part  I  of  this  article  (73  Maga- 
zmet  March,  1976,  p,  34),  it 
should  be  easy  for  you  lo  see 
why  my  12  years  of  design- 
ing, adapting,  and  modi  lying 
around  the  basic  BC-348 
receiver  package  could  not  be 
covered  in  a  single  article, 
even  if  all  the  failures  and 
quasj-successes  were  left  out 
-  and  I  assure  you  thai  they 
wili  be! 

It  is  my  purpose  in  Part  II 
to  add  one  more  modifica- 
tion, AFC,  that  we  have 
found  very  useful  in  copying 
both  Oscar  and  EME  signals, 
In  addition,  since  alignment  is 
required  for  this  modifica- 
tion, and  in  general  lor  a 
properly  operating  receiver, 
I'll  throw  in  a  few  tips  I  have 
found  very  handy  in  secui  *ng 
top  performance  from  any 
receiver  —  even  if  the  AFC 
doesn't  interest  you.  I  have 
the  sometimes  envied  posi- 
tion of  having  electronics  as 
both  my  career  and  hobby, 
and  because  of  this  all  of  my 
ideas  and  modifications  have 
been  checked  and  evaluated 
both  in  amateur-equipped 
shops  and  in  those  using  more 
sophisticated  lab  grade  equip- 
ment. 

My  modifications  are  kept 
straight    by    my    use  of  the 
(modification)  and  a 
(you    did    M-I,   the 
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number 


David  Brown  VV9CGJ 
RR  5   Box  39 
Noblesville  IN  46060 
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Junque 


--updating  the  348  by  30  years 


power  supply,  and  M^2,  the 
audio  module,  from  the 
March  73  article}.  Since  all 
modifications  are  not  in  all  of 
our  receivers  at  any  one  time, 
and  the  M-#  described  the 
order  in  which  I  tried  things, 
don't  let  any  missing  numbers 
in  these  articles  bother  you. 
The  AFC  part  to  be  described 
in  this  article,  for  instance,  is 
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Fig,  fA  Schemata 


M-3A  (M-3B  was  a  transistor 
version). 

The  M-3A  AFC  unit  is  an 
adaptation  from  an  article  by 
W4EPL  [QST,  March,  1966) 
lor  the  low  if  mixer  scheme, 
and  another  by  K7DEP  (73, 
October,  1973)  for  the  rf 
discriminator,  Whether  the 
overall  unit  is  run  "open 
loop/1  and  only  the  tuning 
meter  is  used  for  manually 
tuning  and  correcting  fre- 
quency, or  you  later  use 
another  of  my  modifications 
(M-4)  to  change  the  HFO 
portion  of  the  BC-348  to  a 
varactor  oscillator  to  run  lull 
"closed  loop"  AFC,  this 
modification  makes  itself  well 
worthwhile. 

When  you  get  your  re- 
ceiver up  to  full  AFC  capa^ 
bility,  you  will  wonder  how 
you  ever  worked  some  modes 

without  it  (e.g,p  Oscar,  EME, 
RTTY,  SSTV,  FAX,  etc).  At 
least  I  don't  remember  Wayne 
ever  having  any  articles  on 
growing  a  third  and  fourth 
hand,  and,  with  one  on  the 
elevation    controls    and    one 


on  azimuth,  1  find  that  both 
of  mine  are  full  -  without 
having  to  tune  a  receiver 
drifting  with  Doppler,  etc. 

The  AFC  is  a  simple  tube- 
type,  with  a  circuit  board 
layout  to  remove  the  pains  of 
punching  the  chassis,  wiring 
terminal  boards,  and  so  forth. 
The  board  is  laid  out  so  that 
you  can  run  my  28  V  dc 
filament  scheme  or  use  your 
63  V  ac  filament  line  in  a 
present  receiver,  if  that  is 
how  you  did  your  BC  series 
rig.  The  components  are  all 
common  parts,  and  within 
reason  I  left  pad  sizes  large 
enough  to  allow  for  substitu- 
tions (i-f  transformers,  etc.). 
The  mixer-oscillator  alone  is 
worth  the  time  it  takes  to 
bring  the  odd  915  kHz  i-f 
frequency  of  the  BC-348 
down  to  455  kHz  for  other 
uses  (panadapters,  0  multi- 
pliers, etc.).  The  overall  board 
size  was  chosen  to  fit  over  the 
dynamotor  well  where  many 
BC-348  modifications  placed 
the  power  supply.  I  have 
found  the  external  power 
supply  (along  with  its  cable) 
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Fig.  2.  PC  Board  (full  size), 


to  be  of  no  special  disadvan- 
tage, since  an  external 
speaker  was  already  called  for 
{meaning  at  least  a  two  piece 
rig  anyway).  If  nothing  else,  a 
decent  size  speaker  can  be 
used  in  this  layout,  versus  a 
pip-squeak  tinny  type  if  you 
tried  building  it  in. 

As  with  all  circuit  board 
projects,  a  minimum  of  part 
by  part  construction  help  will 
be  written  out.  Follow  the 
parts  list,  board  layout,  and 
schematic  carefully,  and  you 
should  encounter  no 
problems.  A  tuned  input 
circuit  was  intentionally 
omitted,  so  you  can  put  a 
crystal  into  the  unit  that  is 
455  kHz  above  the  if  fre- 
quency you  are  going  to  feed 
in  and  get  an  AFC  action  the 
same  as  or  comparable  to 
mine. 

I  will  make  some  brief 
notes  on  a  few  of  the  parts 
and  their  action,  if  for  no 
other  reason  than  to  convince 
the  wary  that  they  can  build 
projects,  substitute  parts 
reasonably,  and  get  the 
projects  to  work. 

Say  your  junk  (sorry  — 
junque)  box  contains  a 
crystal  on  1375  instead  of 
1370    kHz   as   called  out 


fine,  the  transformers  T1  to 
T3  do  have  some  tuning  range 

-  try  it!  Rl  5  is  a  TW  (thumb- 
wheel), small,  printed  circuit 
pot  of  2k,  I  made  a  nice  spot 
for  it  on  the  board.  If  you 
have  a  place  in  the  BC-348 
(and  there  are  lots  of  them) 
to  put  a  full  size  pot  or  slider 
resistor  of  2  to  4k  for  R 1 5  — 
and  you  have  one  —  use  it! 
The  same  goes  for  R20.  A  bit 
harder  to  adjust  a  slider? 
Sure,  but  time  -  not  money 

-  should  control  what  you 
try  to  do  in  your  hobby, 
shouldn't  it?  Often  you  are 
scared  off  by  a  project 
because  you  don't  have  the 
exact  parts,  and  on  this  one 
you  shouldn't  be.  That  is  one 
reason  (of  many)  I  chose  the 
BC-348  as  a  starting  point. 
You  need  not  have  dreams  of 
dollars  with  wings  (your 
trade-in  value)  or  crying  spells 
every  time  I  tell  you  to  take 
drill  in  hand.  The  switch  for 
AFC  time  constants  (C9, 
CIO,  Cx),  and  the  switch  for 
the  loop  (open,  closed), 
should  be  put  on  the  BC-348 
front  panel,  obviously,  but 
the  other  things  coming  to 
the  outside  world  can  go 
where  you  want  them.  The 
meter  can  go  in  the  panel,  a 


box,    with    the    speaker  and 

power  supply  in  that  panel, 
etc.  My  5-metcr  (another 
modification),  speaker,  power 
supply,  AFC  meter,  etc.,  are 

all  in  a  box  separate  from  the 
receiver  and  are  at  the  oper- 
ating position  (my  receivers 
are  rack-mounted  and 
remote-tuned). 

The  parts  list  describes  the 
parts  I  used  and  should  be 
pretty  well  sell-explanatory. 
One  incidental  I  should  men- 
tion, however,  is  that  the  dc 
output  jack  can  be  used  with 
a  pen  recorder  -  or  to  drive  a 
VCO  like  the  566  IC,  to 
produce  a  tone  that  can  go 
onto  any  inexpensive  tape 
recorder,  I  have  used  the  tone 
to  track  Doppler  shifts  on 
many  of  the  satellites.  It  (the 
dc)  can  also  be  used  as  a 
point  that  gives  demodulated 
FSK  signals  (RTTY  fans?). 
Also,  the  ac  output  just 
happens  to  be  the  FM 
(desired  or  undestred)  of  the 
incoming  carrier  (FM  any- 
one?}. The  capacitors  shown 
unmarked  in  T1f  T2,  and  T3 
come  in. the  transformers  that 
are  specified,  the  CB  are 
bypasses  as  called  out  in  the 
parts  list,  and  R3  is  not 
needed  if  the  unit  is  run  off 


the    +160    V    dc    (replace   it 

with  a  jumper  wire).  The  B+ 
at  the  connection  to  the 
board  should  be  +160  V  dc 
regardless. 

If  your  present  i-f  is 
already  455  kHz,  or  you  want 
a  455  kHz  take-off  point  for 
other  projects,  include  CI 2 
and  the  jack.  If  you  have  455 
kHz,  all  of  VI  and  V2  and 
components  can  be  deleted; 
feed  455  kHz  into  the  AFC 
unit  through  the  jack.  If  you 
don't,  include  CI  2  and  the 
jack,  and  use  it  in  the  future 
as  a  455  kHz  take-off  point. 

It's  built  -  now  what? 

Now,  as  promised,  the  run- 
down on  noise,  alignment, 
etc.,  for  all  receivers.  Most  of 
it  we  have  learned  the  hard 
way,  having  either  evaluated 
it  with  lah  jirade  equipment 
and  then  duplicated  it  using 
somewhat  more  crude  instru- 
ments, or  vice  versa.  Either 
way,  the  ideas  work  and  have 
been  proven  out  both  ways, 
so  you  can  have  some  faith  in 
the  premise  that  they  are 
worth  your  time  and  trouble. 

First,  the  AFC  unit,  since 
it  is  the  simplest  and  its  initial 
alignment  can  even  be  done 
while  it's  completely  out  of 
the  receiver.  Hook  +1 60  V  dc 
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to  the  +160  point  (B+)  of  the 
circuit  board,  and  the  +28  V 
dc  or  63  V  ac  to  the  filament 
point,  depending  on  how  you 
put  the  jumpers  into  the 
board,  M,  the  meter,  should 
be  a  zero  center  type;  a 
100-0-100  uA  was  used.  If 
new  transformers  are  used, 
feed  in  the  same  frequency 
unmodulated  carrier  as  that 
of  the  i-f  you  intend  to  con- 
nect to  (BC-348,  915  kHz), 
and  place  the  proper  crystal 
into  the  socket  (BC-348, 
1 370  kHz).  A  VTVM  set  for 
minus  (-)  dc  at  VI  pin  2  will 
tell  you  if  VI  is  oscillating  as 
the  grid  bias  varies  when  you 
place  the  crystal  into  the 
socket,  With  the  new  LFO 
running  and  a  moderate  signal 
fed  in,  align  T1  and  T2  for 
maximum  negative  voltage  at 
pin  1  of  V3  and  V4,  respec* 
..ively.  Remove  generator 
input.  Set  R15  for  about  6  V 
dc  at  the  open  loop  terminal 
of  the  loop  switch  (may  have 


to  be  varied  later  with 
varactors  chosen),  Set  R2  for 
a  zero  reading  on  the  meter 
for  now.  Connect  the  signal 
generator  again  and,  using  the 
rf  probe  on  a  VTVM  or 
scope,  tune  the  primary  only 
of  T3  for  a  maximum  of  455 
kHz  across  the  secondary  of 
T3  (A  to  C).  Do  not  attempt 
to  zero  the  secondary  of  T3 
at  this  time.  That's  it  for  the 
AFC  unit  for  now. 

The  basic  receiver  align- 
ment and  noise: 

The  receiver  referred  to 
here  is  our  BC-348  series,  but 
the  ideas  and  methods  used 
work  equally  well  with  any 
receiver,  First,  alignment.  To 
do  a  good  job  of  alignment 
using  ham  grade  test  equip- 
ment ,  let  the  generator  stay 
on  a  minimum  of  24  hours, 
and  the  receiver  at  feast  one 
hour,  Our  receiver  runs  a 
whole  day,  and  the  generator, 
a  not  too  shaggy  military 
item,  \$  always  running!)  Pick 


the  tuning  range  of  interest,  I 
used  the  15  to  15.7  MHz 
region  for  my  2  meter  con- 
verters, such  that  145  MHz 
equalled  15  MHz,  145 J  MHz 
equalled  15.1  MHz,  and  so 
forth.  If  you  want  a  top- 
notch  tunable  i-f  for  con- 
verters, give  up  the  idea  of 
using  the  same  receiver  as  a 
general  coverage  instrument. 
We  aren't  going  to  "kill'*  the 
rest  of  the  receiver  —  just  put 
its  best  kind  of  performance 
where  it  counts. 

Use  15  MHz  WWV  to  very 
accurately  set  your  oscillator 
trimmer,  and  allow  one 
minute  after  each  adjustment 
to  be  sure  it  stays  put!  Com- 
pression trimmers  sometimes 
"relax"  after  your  mechanical 
pressure,  as  well  as  torque, 
leaves  them.  If  you  have  a 
counter,  put  its  probe  "near'1 
the  grid  of  the  mixer  and  not 
down  the  oscillator's 
"throat,*'  as  that  would  pull 
the   oscillator   off  frequency 


from  where  it  will  be  when 
you  remove  the  counter.  If 
you  are  going  to  use  the 
crystal  filter  or  some  other  i-f 
filter,  have  it  in  and  running 
at  this  point.  Monitor  the 
AGC  line  in  the  receiver  - 
don't  use  your  ears  to  judge 
alignment  or  improvement! 
More  negative  AGC  is  more 
signal.  Keep  the  generator 
low  enough  in  output  to  let 
the  meter  vary  with  i-f  trans- 
former adjustments.  You 
want  the  915  kHz  i-f  lined  up 
on  the  crystal  filter  or  filler 
you  are  using,  so  rock  the 
generator  around  slightly  and 
look  for  improvement  — 
output.  You  won't  get  such  a 
gain  drop  when  the  filter  is 
switched  in  this  way,  and 
those  old  crystals  do  age  in 
(one  of  mine  is  at  913.8 
kHz).  Align  slowly  and  care- 
fully, getting  every  tenth  of  a 
volt  more  negative  AGC  that 
you  can.  Work  from  the 
audio  end   toward  the  rf  in 


GI2  FROM  V34 
TO    I/O  JACK 


(5)  i/o 
Fig,  3.  Component  layout.  Some  resistors  are  mounted  standing  up  (e.g.,  R5).  R2  is  on  copper  side  (B+  to  pin  1  of  VI). 
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and  do  it  several  times,  as 
each  lime  may  gain  a  bit 
more.  Remember,  a  volt  of 
AGC  increase  is  a  lot  of  signal 
gain  carried  to  the  detector. 

On  my  BC-348,  a  good 
AGC  reading  to  maintain 
^eems  to  be  about  -3  V  dc  on 
a  0-10  V  scale.  Adjust  a  slug 
or  trimmer  to  get  maximum 
negative  AGC,  then  reduce 
the  generator  to  return  to  the 
-3  V  dc  reading,  then  do 
another  slug  or  trimmer,  then 
return  to  -3  V  dc,  etc.  This 
seems  to  maintain  a  good  rf 
level  at  the  detector,  without 
saturating  or  "cramming"  it. 
The  result  is  a  meter  that 
gives  good  smooth  changes 
that  are  easy  to  see  and 
follow  as  you  are  adjusting. 
Follow  this  procedure 
throughout  the  low  i-f  (915 
kHz),  and  then  tune  the  gen- 
erator and  receiver  to  the 
upper  limit  of  interest  (15.7 
MHz). 

At  this  point,  align  the 
trimmer  capacitors  on  the  rf 
tank  circuits.  You  will  wreck 
the  13  to  18  MHz  tracking 
and  gain  ability  doing  so,  but 
the  15  to  15.7  MHz  region 
will  be  set  up  at  its  best,  as 
we  wanted.  Also,  the  rest  of 
the  bands  remain  unchanged 
(for  those  who  care).  You  are 
setting  up  the  maximum  gain 
L-C  condition  for  your 
tunable  i-f,  and  not  trying  for 
a  general  wideband  receiver. 

With  the  alignment  done, 
change  the  front  panel  rf  con* 
nectar  to  a  BNC  or  UHF  type 
to  mate  your  converter  cable. 
Remove  the  100k  or  470k 
resistor    from    the  center   of 


the  old  antenna  input  to 
ground,  and  discard  it.  You 
are  no  longer  going  to  have 
this  point  tied  directly  to  an 
antenna,  much  less  to  a  static 
noisy  aircraft  antenna,  and 
the  resistors  change  value  — 
sometimes  going  down  to  1  k. 
Replace  the  wire  from  that 
connector  to  the  first  rf  can, 
and  replace  it  wfth  a  short 
piece  of  coax  (RG-174  is 
fine),  with  the  ground  tied  at 
the  panel  end  only.  While  in 
this  region  of  the  receiver, 
short  the  wires  on  the  pot 
mounted  to  the  end  of  the 
main  tuning  capacitors  (this 
pot  helped  keep  gain  varia- 
tions down  from  band  end  to 
band  end  —  by  reducing 
gain!).  Another  improvement, 
if  only  small,  will  be  noticed. 

As  for  the  noise  cures, 
several  noted  here  apply  to  all 
receivers*  Mass  produced 
goods  just  can't  get  hand- 
built  care  —  another  reason 
for  rolling  your  own  —  even  if 
you  start  with  the  hard 
mechanical  part  already  done. 

The  991  gas  voltage  regula- 
tor used  to  regulate  the  B+  to 
the  oscillator  is  the  best  little 
rf  "hash"  generator  you  can 
find,  and  there  it  sits,  right 
next  to  the  rf  and  1  st  mixer 
grids.  (Nobody  said  the 
BC-348  was  perfect  as  pur- 
chased i)  The  991  or  a 
suitable  zener  diode  replace- 
ment must  be  moved  to  your 

power  supply,  but  be  sure  to 
remove  the  991  at  all  costs. 
Clip  one  of  its  supply 
resistors  so  you  don't  ever 
accidentally  replace  it.  Use 
another   wire   of  the   power 


supply  cable  to  bring  this 
oscillator  B+  up  to  the  re- 
ceiver. A  J  mF  capacitor  to 
ground  should  be  added  to 
the  point  where  this  B+  line 
enters  the  oscillator  can, 
where  it  enters  the  receiver, 
and  where  it  leaves  the  power 
supply.  Now  the  oscillator 
should  be  running  on  dc  at 
least,  and  the  ton  of  hash 
stays  ''canned"  at  the  power 
supply. 

The  improvement  to  the 
whole  receiver  (other  bands, 
too)  in  the  noise  and  racket 
department  should  be 
dramatic  (and  include  the 
lack  of  hum,  if  you  used  the 
+28  V  dc  on  the  filaments  as 
suggested).  While  on  the  sub* 
ject  of  the  +28  V  dc,  you  can 
now  try  our  most  noticeable 
improvement  for  the  amount 
of  effort!  Tune  in  a  fairly 
weak  but  steady  station, 
preferably  voice  (so  you 
don't  need  to  concentrate  on 
CW).  Put  your  dc  voltmeter 
on  the  +28  V  dc  line  and 
begin  to  reduce  the  +28  V  dc 
by  turning  the  pot  down  on 
the  regulator  board.  The  gain 
available  in  the  audio  module 
will  go  down,  as  well  as  the 
thermionic  emission  from 
each  tube.  The  oscillator  may 
move  frequency  slightly,  and 
the  overall  noise  goes  down. 
Correct  any  frequency  shift, 
and  turn  up  the  volume  con- 
trol only.  Hear  the  differ- 
ence? 

An  SASE  has  become 
mandatory  since  Uncle  Sam 
went  to  his  unlucky  u13," 
but  I  will  try  to  help  anyone 
with  problems.  ■ 
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Parts  List 

Printed    circuit    board    (per    1:1 

template) 

Assorted    jacks    to    suit    builder 

(outputs/inputs) 

V1  -  12AU7-osc.-buffer 

V2  -  6BE6      mixer 

V3  -  6BA6  -  low  M 

V4  -  6BA6  -  low  i-f 

TM2- Miller  12C2 

T3-  Miller  12C45 

D1-D2  -  1N914 

D3  -  1N755-  zener 

R1  -  100k  y*w 

R2-  39k  VjW 

R3  -  as  req, 

R4  -  2700  54  W 

R5-47k  teW 

R6-  I8k  %W 

R7-27k  !6W 

R8  -  1  meg  7*  W 

R9-47kV3W 

R10-    100k  72W 

R11  -  27k  %W 

R12-  lOOk^W 

R13-  27k  %W 

R 1 4  -  1 2k  %  W 

R15  -  2k  tin.  pot 

R16-220k  72  W 

R17-  100k  %  W 

R18-  lOOkViW 

R19-  220k  ft  W 

R20-  250k  tin.  pot 

R21  -68k  ^W 

C1  -  220pFs-m. 

C2  -  lOpF  disc 

C3  -  25  pF  disc 

C4  -  100pF  disc 

C5  -  39  pF  s.m, 

C6  -  350  pF  s,m. 

C7  -  200  pF  s.m, 

C8  —  OJ  uF  mylar  or  paper,  100 

V 

C9  —  .22  uF  mylar  or  paper,  100 

V 

CIO-  15  uF  elect.,  25  to  50  V 

C11  -  .001  uF  disc 

CB  -  ,1  to  .33  uF  mylar  or  paper, 

200  V 

CI 2-  100  pF  disc 

Assorted  switches  to  suit  location 

and  builder 

Loop   (open/ closed  J   —  DPDT  — 

second  half  to  lamp  indicator 

Loop  {capacitor)  -  SP3T  -  slide 

or  rotary 

Meter  -    100-0-100  uA  -  size  and 

shape  to  fit  builder  req. 


M*  K.  R.L. 

DAKOTA 

DIVISION 

CONVENTION 


ixm 


OCTOBER  1,  2r  3 
ST.  PAUL  CIVIC  CENTER 

Write    for    information    anil 
reservation  form 


Allied  SaleS  &  Engineering,  Inc. 
Depi.  38.  Pimento  IN  47866 
Telephone  812-495-6555 


Sl  Paul  Radio  Club 

P.O.  Box  30313 
St.  Paul  MN  55175 
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Now  we're  on  TV! 


mt>K*W  row  lilffl  *  *4TCH  JTOJf  avntt  as savsciMtttt 


Wave  Mate  introduces  Jupiter  lit1, 

a  complete  computer  system 

incorporating  a  niorti tor  quality 

TV  interface.  This  system 

provides  everything  you  need 

to  create  and  run  application 

programs.  Jupiter  IIC  includes 

a  CPU  with  8K  dynamic  RAM 

and  3K  ROM  memory,  video 

terminal  interface  and 

keyboard,  and  dual  audio 

cassette  tape  interface. 

The  TV  interface  features 

upper  and  lower  case  and 

Greek  character  sets,  and  dot  graphics.  The  dual  audio  cassette  interface 

provides  start/stop  operation  and  operates  at  300,  600,  or  1200  baud. 

And  of  course  we  still  provide  these  high-quality  features:   burn-in 

tested  IC"s,  socketed  K7s,  complete  documentation,  and  more. 


ATTENTION: 
ORIGINAL  EQUIPMENT 
MANUFACTURERS 

Jupiter  IIC  provides  OEMs 
with  the  tools  to  get  systems 
into  the  field  faster  and  at 
lower  cost.  (  1 )  Use  Jupiter  IIC 
as  your  development  system. 
Perfect  for  development  of 
software  and  special  hardware, 
(2)  Use  Jupiter  IIC  for 
prototype  systems.  Only 
Wave  Mate  provides  the  tools  — 
wire  wrap  modules,  universal 
modules,  complete 
documentation  -  to  easily 
tailor  system  logic  and  add 
customized  interfaces  within 
the  basic  Jupiter  IIC  package. 


SOFTWARE 

All  Jupiter  IIC  systems  feature  a  sophisticated  monitor/debugger  package  including  a  versatile 
interrupt  system  and  I/O  monitor  call  instructions.  A  programmable  macro  editor  and  expanded 
assembler  are  also  provided.  Proposed  ANSI  standard  BASIC  is  included  with  Jupiter  IIC. 

THE  JUPITER  IIC  KIT:   S2200 

The  kit  includes  the  CPU,  software  debugger  and  monitor  module,  8K  dynamic  memory,  module 
cage,  power  supply,  front  paneL  video  interface,  cassette  interface,  and  all  the  documentation 
required  to  assemble,  run,  and  understand  the  system  as  well  as  modification  instructions  for  a 
black  and  white  TV  set, 

THE  JUPITER  nC  ASSEMBLED  SYSTEM:   S3 200 

All  components  of  the  Jupiter  IIC  kit  plus  two  audio  cassette  units  and  a  12~inch  black  and 
white  TV  set*  The  complete  system  is  shipped  with  all  components  assembled  and  tested. 


SPECIFICATIONS 

CPU 

MC  6800;  eight-level  interrupt, 
prioritized  and  maskable  by 
level;  single-cycle  and  block 
DMA 


DUAL  AUDIO  CASSETTE 

Complete  paper  tape  replace- 
ment; start^stop  motor  con- 
trol; 300,  600,  or  1200  baud 
(crystal  controlled);  error 
correction 


VIDEO  TERMINAL 
INTERFACE 

64  x  16  lines  (32  lines  optional); 
Upper  and  lower  case,  plus 
Greek  alphabet;  7x12  format, 
128  dot  (nor  J  x  48  dot  [vert. I 
graphics  (96  dot  optional) 


MEMORY 

8K  dynamic  RAM;  3K  ROM; 
1K  dual-port  static  RAM 

KEYBOARD 

Generates  full  1 28-character 

ASCII  set 


[J  Send  details  on  Jupiter  II  systems 

□  Have  salesman  call 

Name  

Title 


~l 


Company 

Address  - 
City  


State 


Zip 


Phone 


Warn*  TTUtm. 


WAVE  MATE  1015  West  190th  Street,  Gardena.  California  90248 

Dept,  203 


Telephone  (213)  329-8941 


DIGITAL  DATA  RECORDER  ) 

for  Computer  or  Teletype  Use 

Up  to  4800  Baud 

Uses  the  industry  standard  tape  saturation  method  (NRZ)  to  beat  all  FSK  systems  ten  to  one.  No  modems  or  FSK  decoders 
required.  Loads  SK  of  memory  in  17  seconds.  This  recorder  enables  you  to  back  up  your  computer  by  loading  and  dumping 
programs  and  data  fast  as  you  go,  thus  enabling  you  to  get  by  with  Less  memory.  Great  for  small  business  bookkeeping,  Imagine  I  A 
year's  books  on  one  cassette. 

Can  be  software  controlled.  Comes  complete  with  a  software  program  used  to  test  the  units  in  production  (8080).  Manual 
includes  software  control  hook  up  data  and  programs  for  8030  and  6800. 


NEW  -  8080  I/O  BOARD  with  ROM 
Permanent  Relief  from  "Bootstrap 
Chafing*' 

This  is  our  new  "turnkey"  board.  Turn 
on  your  Altair  or  Imsai  arid  go  (No 
Bootstrapping).  Controls  one  terminal 
(CRT  or  TTY)  and  one  or  two  cassettes 
with  all  programs  in  ROM.  Enables  you 
to  turn  on  and  just  type  in  what  you 
want  done.  Loadst  Dumps,  Examines, 
Modifies  from  the  keyboard  in  Hex. 
Loads  Octal.  For  the  cassettes,  it  is  a  fully 
software  controlled  Load  and  Dump  at 
the  touch  of  a  key.  Even  loads  MITS 
Basic,  Ends  u Bootstrap  Chafe"  forever. 
Uses  512  bytes  of  ROM,  one  UART  for 
the  terminal  and  one  US  ART  for  the 
Cassettes.  Our  orders  are  backed  up  on 
this  one.  #2SIO  (R)  Kit  form  $140.  Fully 
assembled  and  tested  $170.00. 


SPECIFICATIONS;  Model  CC7  Si 49.95 

A.  Recording  Mode:  Tape  Saturation  binary  (NRZ),  This 
is  not  a  FSK  or  Home  type  recorder.  No  voice  capability.  No 
Modem,  Runs  at  2400  baud  or  less  Asynchronous  and  4300 
baud  Synchronous.  Runs  at  3.1  "/see.  Speed  mechanically 
regulated  ±.5%  or  better. 

B*  Two  channels  (1)  Clock,  (2)  Data.  Or  two  data 
channels  providing  four  (4)  tracks  on  the  cassette.  Can  also 
be  used  fox  Bi- Phase,  Manchester,  etc, 

C.  Inputs:  Two  (2).  Will  accept  TTY,  TTL  Or  RS  232 
digital. 

D.  Outputs:  Two  (2J.  Board  changeable  from  TTY, 
RS232  or  TTL  digital, 

Eh  Erase:  Erases  while  recording  one  track  at  a  time. 
Record  new  data  on  one  track  and  preserve  three  or  record 
on  two  and  preserve  two. 


F.  Compatibility:  Will  interface  any  computer  using  a 
UART  or  ACIA  board.  {Altair,  Sphere,  IMSAIt  M6800,  etc.) 

G.  Other  Data:  110-220  V  -  (50-60)  Hz;  3  Watts  total: 
UL  listed;  three  wire  line  cord;  on/off  switch;  audio,  meter 
and  light  operation  monitors.  Remote  control  of  motor 
optional.  Four  foot,  seven  conductor  re  mo  ting  cable  pro- 
vided. 

H,  Warrantee:  90  days.  Ail  units  tested  at  300  and  2400 
baud  before  shipment.  Test  cassette  with  3080  software 
program  included. 

Also  available  —  MODEL  CC7A  with  variable  motor  speed 
which  is  electronically  regulated.  Runs  4300  baud  Synchro- 
nous or  Asynchronous.  Recommended  for  quantity  users 
who  require  tape  inter  changeability.  Comes  with  speed 
calibration  tape  to  set  exact  speed  against  60  cycle  line. 
$169.95. 


ft 

I 


NATIONAL  MULTIPLEX  CORPORATION 

3474  Rand  Avenue,  Box  288 
South  Plainf  ield.  New  Jersey  07080 

(201)  561-3600 

SHIP  TO; 


j    ■    *   i. 


.  .  Data  Recorder  CC-7  @  $149.95       Please  enclose  S2.00 

Shipping  &  Handling 

Data  Recorder  CC-7  A  ®  $169.95    on  eadl  Recorder 

or  I/O  Board. 

....  Operating  &  Technical  Manual  (Schematics)  includes 
Software  &  Hookups  for  8080,  6800,  and  I/O.  9  $2.00 

U.J.  Residents  add  5%  Sales  Tax 


□  Cash   dCNx:k    □  BankAmeneard 


□  M«ier  Charge 


Card  MO,. 
Signature 


Expiration  date 


Total  enclosed  S 


by  Wayne  Green  W2NSD  1 


EDITORIAL 


uP  IN  OSCAR 

The  next  Oscar  is  being  designed 
and  built  in  Germany  with  help  from 
Canada,  and  they're  putting  in  a 
microprocessor  .  ,  RCA  COSMAC 
CDP1801  ...  to  help  sort  out  the 
input  stations  running  more  power 
than  they  should  ,  ,  .  one  of  the  more 
serious  problems  which  have  been 
bothering  Oscar  7  on  the  432  MHz 
uplink. 

The  uP  will  also  control  the  am 
tude  of  the  satellite  with  magnetic 
tor  qui  ng,  spin  rate  and  boost  motor 
control,  transponder  times  on  and  off, 
format  of  the  telemetry  beacons  ptus 
analog  to  digital  conversion  of  signals 
and  commands. 

By  the  time  Oscar  8  is  up  there,  a 
good  many  ground  stations  should  be 
running  with  uP  control  and  probably 
a  number  of  automatic  contacts 
between  uP  operated  stations.  Even  a 
simple  microprocessor  will  let  you 
know  exactly  when  Oscar  is  accessible 
. , ,  and  exactly  where  ,  .  .  even  what 
Ooppler  shift  to  expect.  It  will  control 
your  antennas  and  keep  them  aimed 
exactly  at  the  satellite.  Hmmm  .  t . 
one  hundred  countries  worked  in  one 
hundred  seconds?  Maybe  we  should 
offer  a  certificate. 

OPPORTUNITIES 

Hardly  a  day  goes  by  when  I  don't 
get  a  phone  call  from  someone  want 
mg  me  to  answer  some  questions  in 
the  microprocessor  field.  As  more  and 
more  businessmen  become  aware  of 
the  possibilities  of  these  computer 
systems,  anyone  with  a  good 
knowledge  of  them  wilt  be  able  to  do 
very  well. 

I  get  calls  from  microcomputer 
manufacturers  asking  if  f  know  people 
who  might  be  able  to  work  for  them 
in  developing  their  equipment  and 
software.  Other  manufacturers  are 
looking  for  people  with  enough  uP 
background  to  open  computer  stores 
and  sell  their  systems.  And  about  once 
a  day  I  get  a  call  from  a  businessman 
who  would  like  to  have  a  uP  system 
put  together  and  programmed  for  a 
particular  application  ...  cart  I  suggest 
what  equipment  would  be  best  and 
how  he  would  get  the  programs? 
Other  manufacturers  are  desperately 
looking  for  people  who  can  write  and 
help  them  put  together  ads,  insuuc 
tion  books,  articles  and  brochures. 

My  answer  to  them  is  the  obvious 
one:  get  in  touch  with  some  of  the 
authors  of  articles  which  appear  in  73, 


About  the  only  way  to  establish  a 
reputation  in  a  brand  new  field  is  by 
writing  articles  and  books  .  ,  ,  publish 
and  prosper.  It's  nice  not  only  to  be 
paid  for  the  article,  but  also  to  have 
manufacturers  and  businesses  fall  all 
over  you  with  job  offers  and  con 
suiting  assignments. 

Okay,  you'd  like  to  make  some 
money  writing  . .  .  and  it  wouldn't 
Look  bad  on  your  resume  ...  or 
perhaps  you'd  like  to  get  out  there 
and  really  get  going  in  the  uP  field  and 
be  in  the  fine  for  the  big  money  that  is 
going  to  be  here  .  .  .  and  that  means 
you  want  to  build  your  reputation  , , . 
so  you  wonder  what  to  write  about. 

Once  you  get  started  writing  you'll 
find  it  impossible  to  stop.  There  is  so 
much  to  cover  that  it  is  endless.  If 
you've  gotten  an  Altai r  up  and  work- 
ing you've  managed  10  solve  a  dozen 
or  a  hundred  problems,  Hopefully 
you've  kept  a  day-today  diary  of 
your  progress  (or  lack  of  it  J.  This 
didn't  work  at  first  and  you  found  the 
problem  ...  a  whole  lot  of  other 
people  are  desperate  to  know  how 
you  got  that  solved,  Like  alJ  the  time  I 
wasted  with  my  Altai r  trying  to  get  it 
to  interface  with  the  Southwest  Tech 
TVT-II  .  ,  ,  what  a  hassle  I  It  turned 
out  that  the  TVT  was  sending  out 
lower  case  letters  to  the  ALtair,  but 
was  printing  upper  case  on  its  screen. 
Once  someone  suggested  using  the 
shift  key  on  letters,  there  was  no 
further  problem.  Little  problem,  big 
deal. 

Sphere  system  users  have  had  their 
share  of  miseries  and  there  are  a  lot  of 
us  who  would  like  to  learn  from  them. 
Ditto  Imsai  and  all  the  other  systems. 
Like  how  many  of  you  have  been  able 
to  get  a  teletype  working  right  off 
with  your  system?  Or  a  cassette  re- 
corder? We  still  don't  have  the  ability 
to  put  a  program  on  a  tape  without 
dumping  everything,  but  we'll  get  it 
solved  one  of  these  days. 

Maybe  you've  tried  the  Ohio  Scien- 
tific [earning  system  ,  ,  .  what  was 
your  experience?  How  about 
terminals  ,  ♦ .  all  of  us  need  some 
perspective  on  the  various  terminals 
available  ...  HAL,  SWTPC,  Inters 
active  Systems,  etc.  How  about  using 
some  surplus  terminals  such  as  the 
Sanders,  Burroughs? 

Software  .  .  .  readers  are  gradually 
getting  used  to  the  idea  that  they  are 
going  to  have  to  program  their 
systems,  but  they  don't  know  much  as 


yet  about  where  they  will  get  the 
programs  or  how  to  learn  to  use  them. 
Where  can  the  reader  get  all  of  the 
free  programs  that  are  available?  What 
books  are  best  to  learn  to  use 
FORTRAN.,,  BASIC*  etc? 

BEST  uP  YET? 
We've  had  several  letters  from 
readers  ail  exerted  about  the  Levy 
microprocessor  in  the  June  issue  (page 
106),  saying  that  this  is  by  far  the  best 
microcomputer  design  yet  and  the 
first  how-to- build- it  uP  article  in  any 
ham  magazine.  A  letter  from  Pete 
Stark  K20AW4  who  is  an  expert  in 
this  field  since  he  teaches  it  in  college 
and  has  several  books  out  on  com 
paters  and  programming,  was  parties 
larly  welcome, 

FACTORY  RECALLS 

A  call  came  irom  Bill  Godbout  with 
a  request  that  all  purchasers  of  his 
Econoram  kits  {before  June  15th) 
drop  a  card  to  Godbout  with  the 
invoice  number  of  their  order.  It 
appears  thai  the  kit  was  too  good,  in  a 
way.  It  works  a  bit  too  fast  for  some 
of  the  systems  and  Bill  has  a  retrofit 
kit  which  wilt  fix  up  any  problems 
purchasers  may  have  been  having  or 
might  eventually  have.  How  about 
that  for  an  advertiser? 

WORD  PROCESSING 

You'll  be  seeing  a  lot  of  the  term 
"word  processing,"  so  it  will  help  if 
you  understand  just  what  this  means. 
Good  luck  for  in  the  computer 

field  it  has  a  wide  range  of  meanings 
and  when  you  bring  up  word 
processing  (can  we  shorten  that  to  WP 
for  now?)  you  still  have  to  make  sure 
that  you  and  your  friend  qtg  talking 
about  similar  things. 

One  person  will  think  of  WP  in  the 
context  of  setting  type  for  a  book  or 
magazine.  It  is  being  used  for  this,  and 
such  uses  will  be  growing  rapidly.  In 
this  case  you  set  your  words  on  a 
video  terminal  and  then,  when  you  are 
satisfied,  you  can  put  them  on  tape  to 
be  set  by  a  photo  typesetting  unit. 

The  use  of  a  video  terminal  allows  a 
lot  of  flexibility.  With  a  good  WP 
program  and  some  "intelligence"  to 
use  the  program,  you  can  move  char 
acters,  words,  sentences  or  even  para- 
graphs around  as  you  please.  Once 
you  are  done,  you  can  have  the 
finished  work  printed  or  put  on  some 
memory  medium  for  later  printing. 
This  is  one  very  good  application  for 
low  cost  microprocessors. 


Your  WP  program  can  be  made  to 
justify  lines  or  to  have  them  fit 
around  illustrations,  as  in  magazine 
pages.  Some  magazines  and  news- 
papers are  using  such  systems  to  set 
and  arrange  whole  pages  at  a  time. 
These  systems  are  not  inexpensive  .  . , 
yet. 

Perhaps  you  can  see  why  a  secre- 
tary or  a  businessman  would  go  for  a 
WP  system  .  , ,  the  savings  in  typing 
letters  can  be  enormous.  One  error  on 
a  letter  ...  or  a  change  in  a  shipping 
date  . . .  does  not  force  the  whole 
letter  to  be  retyped.  Sentences  or  even 
paragraphs  can  be  held  in  memory  and 
put  in  letters  easily.  It  is  the  invention 
that  could  do  away  with  the  type- 
writer. 

Suppose  you  want  to  send  essen- 
tially the  same  letter  to  fifty  firms  (or 
congressmen).  A  typist  had  to  type 
out  the  fifty  letters  before  .  ,  .  now 
the  WP  system  will  turn  them  out 
quickly  with  but  one  typing.  You  can 
even  have  the  mailing  list  in  memory 
and  tell  the  processor  to  send  one 
letter  to  each  on  the  list,  A  system 
along  this  line  ts  used  to  generate 
those  tetters  which  appear  to  be  typed 
directly  to  you  . . .  Reader's  Digest  is 
big  on  this  idea.  Blanks  are  left  in  the 
letter  form  to  be  filled  in  by  the 
processor  with  your  name  and 
address. 

How  much  stock  would  you  buy  in 
a  typewriter  company  when  you  can 
see  word  processing  on  the  way? 
We're  looking  at  possible  video 
terminal  prices  on  the  order  of  $500 
(eventually  half  that)  and  line  printer 
ones  of  SI 000,  which  can  handle 
dozens  of  terminals  for  all  but  large 
scale  production  of  form  letters. 

CREDIT  DUE 

Several  readers  have  asked  about 
the  Biorhythm  computer  program  I 
mentioned  as  being  available  in  my 
review  of  the  MJT5  Altair  Convention. 
I  got  my  copy  from  In- Touch  Systems 
of  El  Paso  and  my  thanks  to  Richard 
Bandat  for  his  consideration.  I  also 
got  three  business  programs,  but 
haven't  been  able  to  use  them  as  yet. 
The  73  uP  lab  is  just  now  being 
finished  , ,  .  once  it  is  In  shape  we'll 
have  a  lot  of  equipment  up  and 
running  and  be  able  to  start  testing 
out  programs  for  possible  distribution. 

Recent  equipment  received  for  the 
lab  includes  two  Imsai  computers,  a 
MITS  disc  system,  a  Burroughs  video 
terminal,  and  a  Wavemate  Jupiter  II 
computer,  The  Jupiter  is  on  test  by 
John  Craig, 
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Personal 
Computing 


Consumer  Trade  Fair 
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y 


Atlantic  City,  N.J. 
August  28th-29th 


• 


■ 

■ 
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■ 
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■ 
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What  its  all  aboutl 

Software  Development 

Micro  Computers 

Hardware  Development 

Disc  Memories 
Computer  Comparisons 

Interlacing 
Program  Implementation 

AMSAT 

Computerized  Music 

Video  Terminals 

Kit  Construction 

Printers 

Computer  Games 

Digital  Tapes 


•  Seminars  and  Technical  talks  by  leading  electronic  equipment  manufacturers 

•  Major  Exhibits  from  all  over  the  country 

•  Demonstrations  in  many  areas  including  Home  and  Personal  Computing 

•  Door  Prizes,  Free  Literature  and  Free  Mementos 

•  All  this  plus  Sun  and  Surf  -  Fun  and  Excitement  -  Relaxation  and  Leisure 

Weekend  Fair  admission  $5.00  advanced.  $7.50  at  door 
Admission  includes  Exhibits,  Seminars 

Write  for  FREE  TRIP-KIT  to  Personal  Computing  76  Fair  Headquarters  Shelburne  Hotel-Motel 
Box  1138  Boardwalk  and  Michigan  Ave.  Atlantic  City,  New  Jersey  08404 
EXHIBITION  BOOTHS  STILL  AVAILABLE  -  CALL  (609)  927-6950 
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D.  W  hhtnael  WA6VVI 
Ilia  Pa u fan rt  £ 

>fesa  CA    92626 


Memory  Revisited 


-  -  getting  back  to  May's  CW  blockbuster 


The  thought  of  using  a  CW  memory  did 
not  occur  to  me  unlit  Greg  Kordes 
WA6EEB  demonstrated  his  key er /memory 
at  the  local  radio  club  (Newport  Amateur 
Radio  Society,  NARS).  Greg's  keyer /memory 
utilized  a  512-bit  random  access  memory 
(RAM)    which    was    easy    to    operate   and 


program,  and  generated  considerable 
interest. 

Here  was  a  piece  of  equipment  which 
would  complement  my  keyer,  be  fun  to 
operate,  and  store  those  often  repeated  parts 
of  the  Q50. 

During  the  following  weeks,   I  sent  for 


A 


Photos  by  Alan  Burgstahfer  WA6AWD 


some  specification  sheets  and  resurrected  old 
ham  magazines  looking  for  related  articles. 
When  I  first  started,  I  had  no  idea  what 
exactly  I  wanted  or  where  I  was  going.  All  I 
knew  is  that  I  wanted  a  keyer  with  a  CW 
memory  and  that  1  had  several  articles  I 
could  use  for  reference. 

My  first  attempt  at  building  a  keyer/ 
memory  was  a  2560-bit  keyer/RAM  memory 
which  utilised  ten  256-bit  RAMs.  Memory 
retrieval  was  either  .uilumatic,  using  a 
decade  counter  and  decoder  to  select  the 
appropriate  chip,  or  manual,  using  a  ten 
position  thumbwheel  switch.  An  LED  read- 
out  let  me  see  which  RAM  was  being 
programmed  or  read.  My  first  attempt  was 
about  90%  completed  and  operating  before  1 
found  that  1  was  programming  the  same 
information  into  the  RAM  memory  every 
time  I  turned  on  the  power. 

At  this  point,  1  determined  that  my  CW 
operating  habits  did  not  require  the  versa- 
tility of  the  RAM  and  that  my  memory 
requirements  could  be  satisfied  with  one  or 
more  programmable  read  only  memories 
(PROMs).  Although  the  control  logic  for  the 
read  modes  are  similar  for  RAMs  and 
PROMs,  PROMs  offer  a  non-destructible 
memory  (within  their  recommended  oper- 
ating parameters)  after  their  initial  program- 
ming, without  the  need  to  frequently  refresh 
the  memory  as  is  necessary  with  RAMs. 

My  next  CW  memory  was  a  self-contained 
1024-bit  PROM  memory  utilizing  four 
256-bit  Intersil  PROMs1.  This  was  so  suc- 
cessful that  I  decided  to  integrate  the  PROM 
memory  with  the  WB4VVF  ace u- keyer 2 , 

The  memory  was  increased  an  additional 
1280  bits  for  an  effective  memory  capacity 
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of  2304  bits  (2304  bits  =  2  x  1024  bits  + 
256  bits).  Memory  expansion  is  simplified 
by  adding  additional  memories  as  the 
reader's  memory  requirements,  space  and 
pocketbook  allow. 

The  keyer/memory  described  is  com- 
pletely self-contained  and  is  designed  to 
drive  grid-block  keyed  transmitters  with 
key-up  voltages  not  exceeding  -100  volts. 
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Fig.  1  shows  a  simplified  block  diagram 

of  the  keyer/memory. 
Memory 

The  PROM  memory  section  (boards  4 
contains  one  lo  three  memi»r\  hnard*  using 
two  Immil  PROMs,  an  IM   ftXK  >!t, 

32  word*  by  8  bits)  and/nr  an  IM5603A 
(1021  bit,  256  words  by  4  bus)  as  memory 
elements, 


A  256-bit  memory,  used  as  a  CW 
identifier,  contains  a  "master  clock11  for  the 
memories.  Both  memory  boards  are  laid  out 
for  a  clock,  but  the  components  are  not 
installed  on  boards  4  and  5.  The  schematic 
of  the  256-bit  memory,  Fig.  2t  show%  the 
similarities  m  logic  between  this  and  my  May 
article.  ?^fVbit  PROMs  programmed  for  the 
previous  memories  can  be  used. 
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The  1024-bil  memory  contains  approxi- 
mately 90  characters  of  memory.  The  con- 
trol logic  for  the  1024-bit  PROM  is  such  that 
two  512-bit  programs  can  be  selected  by  a 
front  panel  SPST  program  select  switch 
(A/B),  Removing  W5  on  the  mother  board 
(Fig.  6)  and  W3  on  the  1024-bit  memory, 
and  adding  W2  and  W4  on  the  1024-bil 
memory  will  enable  the  entire  1024-bit 
program  instead  of  two  512-bit  programs. 
Looking  at  the  schematic  of  the  1024-bit 
memory  in  Fig.  3t  notice  that  the  method  of 
addressing  the  PROM  (U3)  and  U4  is  slightly 
different  than  that  of  the  256-bit  memory, 
necessitating  a  change  in  the  programming 
format  for  the  PROM,  The  larger  PROM 
requires  eight  programming  cards. 

Except  for  a  clock,  the  memory  boards 
are  completely  self-contained  with  start/stop 
circuitry,  address  counters,  parallel  to  serial 
conversion  and  PROM, 

Memory  retrieval  for  all  memories  is 
initiated  with  the  appropriate  program  select 
push-button  switch.  The  program(s)  can  be 
stopped  at  any  point  with  the  stop  push- 
button switch, 

Sidetone/Transrnitter  Keying  Circuitry 

The  keying  circuitry  in  Fig.  4  is  essen- 
tially the  same  as  that  of  my  May  article, 
with  the  addition  of  U2,an  NE555  timer  IC 
which  is  used  as  a  sidetone  oscillator,3  and 
its  control  transistor  Q2.  A  small  speaker 
may  be  mounted  on  the  board  or  the  chassis, 
or  connected  through  the  external  speaker 
jack  (as  illustrated). 

Unused  digital  inputs  (pins  2-5)  must  be 
grounded  to  prevent  the  transmitter  from 
being  keyed,  Since  no  provisions  have  been 
made  on  the  board  or  mother  board  for 
grounding   the   unused  inputs,   the  output 


pin(s)  of  Ul  (3t  6f  8  and  11)  corresponding 

to  the  unused  inpui(s)  are  not  inserted  into 
the  socket. 

Keyer 

This  position  is  "up  for  grabs."  The 
reader  may  use  his  favorite  keyer  circuit  or 
the  accu*keyer  which  is  adequately  covered 
in  the  1974  ARRL  Handbook.4 

My  adaptation  of  the  accu-keyer  is  vir- 
tually identical  to  the  original  with  the 
exception  of  the  board  and  removal  of  the 
power   supply  components   (C3,  C6t  CR2, 

R13  and  VR1  in  the  ARRL  Handbook), 

The  speed  controls  for  the  keyer  clock 
and  memory  clock  can  be  ganged  or 
mounted  separately.  I  chose  to  use  an  SPOT 
switch  and  use  both  techniques  (single/ 
double),  If  your  keyer  utilizes  a  nonsyn- 
chronous  clock,  the  memory  master  clock 
may  be  used  for  your  keyer  also. 

Power  Supply 

The  5  volt  supply  illustrated  in  Fig.  5 
satisfies  the  power  supply  requirements  of 
the  keyer/memory,  supplying  600-900  mA 
with  all  boards  in  place. 

As  can  be  seen  in  the  photograph,  I  used 
a  6.3  V  filament  transformer  for  the  5  volt 
supply.  These  trans  for  mers*  when  used  with 
5  volt  three-terminal  regulators,  do  not 
provide  enough  unregulated  voltage  at  the 
Input  of  the  regulator  to  work  satisfactorily 
at  nominal  line  at  high  supply  currents. 
There  also  seem  to  be  large  variations 
between  similar  transformers.  The  previous 
PROM  memory  was  marginal  at  low  line 
while  the  keyer/memory  did  not  begin  to 
regulate  until  125  V  ac  line  voltage.  No 
problems  with  the  keyer/memory  have  been 
experienced  operating  at  95  V  ac  with  this 
transformer.  For  this  reason  and  to  keep  Ul *s 


dissipation  low,  I  did  not  replace  the  trans- 
former. However,  good  design  dictates  a 
transformer  with  a  secondary  voltage  of 
7.5-8.0  Vrms  and  I  would  recommend  using 
it. 

Construction 

The  keyer/memory  is  housed  in  a  BUD 
12"  x  7"  x  4"  aluminum  minibox.  The 
majority  of  the  components  are  mounted  on 
six  single-sided  5/2"  x  3"  glass-epoxy  circuit 
boards*  The  boards  are  fabricated  to  fit 
standard  10-pin  card  edge  connectors  with 
.156"  spacing.  The  boards,  in  turn,  plug  into 
a  6"  x  3M?1'  single-sided  glass-epoxy  mother 
board  mounted  against  the  front  panel  with 
mating  10-pin  card  edge  connectors. 

Using  this  modular  approach t  I  have 
changed  individual  circuit  boards  and  revised 
the  mother  board  without  affecting  the 
front  panel  wiring.  Also,  the  boards  may  be 
quickly  removed  for  repair  or  inspection  in 
just  a  few  seconds. 

The  boards,  in  order  of  their  appearance, 
are  as  follows: 

1.  WB4VVF  accu-kcyer. 

2.  +5  volt  logic  power  supply. 

3.  Sidetone/transmitter  keying 
circuitry, 

4.  256/1 024~bit  PROM  memory. 

5.  256/1024-b»t  PROM  memory. 

6.  256-bit  PROM  memory /CW  Iden- 
tifier (includes  the  master  clock  for 
boards  4,  5  and  6), 

The  power  transformer;  fuse  holders,  ac 
connector,  panel  switches  and  controls  are 
mounted  on  the  aluminum  minibox. 

There  are  27  integrated  circuits  and 
approximately  68  discrete  components. 

Again,  sockets  are  advisable  due  to  the 
cost  of  the  integrated  circuits  and  PROMs. 
They  not  only  speed  troubleshooting  when 


Fig,  3.  1024-bit  PROM  memory. 
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Fig.  4.  Sidetone/transmitter  keying  circuitry.  Note:  Speaker  is  connected 
between  +5  V  and  speaker  out. 


NEED  HARDCOPY? 


*  SWTPC  PR-40  ALPHANUMERIC  PRINTER  * 


If  you  are  one  of  the  many  computer 
users  who  wants  hardcopy  printouts, 
but  can't  afford  any  of  the  available 
machines,  your  troubles  are  over.  Our 
PR40  is  a  universal  printer  that  gives 
you  clear  easy  to  read  hardcopy  like 
the  sample  on  the  right  with  almost 
any  computer.  Our  printer  operates 
from  any  eight  bit  parallel  I/O  port. 
The  printer  has  it  s  own  character 
generator  and  memory  buffer.  This 
means  that  the  computers  only  job  is 
to  feed  data  when  the  printer  is  ready. 
No  special  program  is  needed  in  the 
computer  to  convert  the  data  to  a 
form  that  the  printer  can  use  as  each 
character  is  printed.  The  PR -40  is  easy 
to  user  easy  to  interface  and  easy  to 
afford. 


* 

* 

* 


48  CHRRftCTERS   /  LINE 

5X7  DOT  MATRIX   IMPACT  PRINT 

USES   STANDARD  2  7/8"    CALCULATOR  PAP 

75  LINE  /  MINUTE  PRINT  RATE 

AUTOMATIC  RIBBON  REVERSE 

64  CHARACTER  ASCII    CHARACTER  SET 

46  CHARACTER  LINE  MEMORV 

TTL,     SWTPC  6SGiO,    HITS  COMPATIBLE 


PR-40  LINE  PRINTER  KIT S250.00  PPd 

HOW  ABOUT  PICTURES? 

*\  Games  are  more  fun  with  pictures.  Now  you 

can  add  graphics  displays  to  your  game  pro- 
grams and  on  any  type  computer.  Our  GT- 
6144  operates  from  any  eight  bit  parallel  I/O 
port.  It  has  it  s  own  self  contained  memory, 
so  memory  space  for  the  display  is  not  robbed 
from  your  computer.  The  9%  x  13  circuit 
board  contains  all  you  need  to  produce  a 
graphic  display  like  the  one  of  the  starship 
"Enterprise11  shown  on  the  left.  Kit  is  less 
power  supply,  or  chassis, 

GT-6144  GRAPHICS  TERMINAL  KIT,  ,$  98.50  PPd 
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I  know  a  bargain  when  I  see  it.  Send  the  following: 


]  68 00  Computer 


□  GT-6144  Graphics  Tormina  I 

I 
I- 


$395.00 
$   98.50 


□  PR-40  Printer    $250,00 

□  Just  data  (free! 
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Southwest  Technical  Products  Corp. 
Box  32040,  San  Antonio,  Texas  78284 
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the  need  arises  but  also  avoid  overheating 
during  the  soldering  operation. 

After  assembly,  check  the  power  supply 
voltage  before  plugging  in  the  remaining 
boards. 

If  all  parts  were  purchased  new  (based  on 
the  Cramer,  Newark,  and/or  Allied  Industrial 
electronics  catalogs}  and  you  built  your  own 
printed  circuit  boards  averaging  $6  apiece, 
the  total  cost  would  approach  $225.  My 
total  investment,  purchasing  most  of  the 
parts  at  electronic  discount  /surplus  stores  in 
the  Costa  Mesa  area,  was  $10<X  It  could  have 
been  lower  but  I  made  some  mistakes  along 
the  way  and  changed  design  in  midstream 
more  than  once. 

Printed  Circuit  Boards 

The  artworks  tor  all  boards  were  prepared 
at  home  using  commercially  available 
artwork    aids,    They    were    taped    2;1    and 


photographically  reduced  at  a  local  photo 
shop.  The  artworks  were  smalt  enough  to 
reduce  two  on  one  positive,  cutting  costs  a 
bit. 

Using  direct  positive  phoinusist-coated 
boards  available  from  the  Vector  Electronic 
Cp.  (CU70/45WE-1 R,  7"  x  4i//'  1/16" 
single-sided  glass-epoxy),  the  boards  were 
exposed  in  my  darkroom  (bathroom)  using  a 
positive.  Following  the  instructions  that 
came  with  the  boards,  I  was  able  to  make 
some  very  outstanding  circuit  boards. 

After  cutting  and  drilling,  I  tin-plate  the 
finished  board  with  Shipley  LT-25  chemical 
plating  solution5. 

I  usually  get  better  results  etching  with 
ferric  chloride  than  with  ammonium  persul- 
phate. 

With  careful  planning  and  the  above 
materials,  I  can  produce  a  production 
quality  board  for  approximately  $6,  which 


includes  the  photographic  reduction  of  my 
artworks. 

Programming 

All  of  my  PROM  memories  have  utilized 
Intersil  bipolar  PROMs  whose  programming 
procedure  forces  a  resistive  shaft  through  the 
junction  of  one  diode  in  the  memory  ceil, 
resulting  in  a  logic  1  at  selected  locations  in 
the  memory  as  determined  from  the  user's 
program.  Once  the  memory  cell  has  been 
programmed  to  a  logic  I,  that  bit  cannot  be 
altered  {reprogrammed). 

Although  design  data  sheets  and  applica- 
tion notes  are  available  from  the  manufac- 
turer and  distributors  which  describe  the 
programming  procedures  (electrical)  in 
detail,  the  reader  will  probably  take  advan- 
tage of  the  custom  programming  services 
offered  through  the  manufacturer  or 
distributor.  Pn-i  criming  methods  vary  from 


Fig.  8(a).  PC  board,  256-bit 
PROM  memory  (full  size). 


Note:  PC  boards  are  top  views. 
Or  as  viewed  from  the  com- 
ponent side.  Component  lay- 
outs are  bottom  views,  or  as 
viewed   from   the  circuit 
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Fig.  10(a).  PC  board,  +5  volt 
power  supply  (fu/I  size). 


:0 


2  o 


manufacturer  to  manufacturer  and  from 
type  to  type  so  that  the  reader  will  have  to 
do  some  homework  and  some  independent 
research  in  selecting  PROMs.  Send  for  the 
design  data  sheets  and  application  notes 
corresponding  to  the  PROMs  selected, 
READ  THESE  PROGRAMMING  INSTRUC- 


TIONS CAREFULLY  AND  FULLY 
UNDERSTAND  THE  ADDRESS 
METHODS  AS  PROGRAMMING  ERRORS 
CAN  BE  COSTLY.  The  quoted  prices  from 
R.  V,  Weatherford  included  programming 
costs  and  they  supplied  the  programming 
cards  and  instructions. 


Circuit  boards.  Clockwise,  from  upper  left:  1024-bit  PROM  memory,  256-bit 
PROM  memory  wjclock,  256-bit  PROM  memory  w/o  dock,  +5  V  power 
supply \  sidetone  J  transmitter,  Accu+keyer. 


Standard  spacing  should  be  used  in 
writing  your  program:  7  bits  for  a  word 
space,  3  bits  for  a  letter  space,  3  bits  for  a 
dash,  and  1  bit  for  a  dot 

Conclusion 

The  size  of  the  memory  and  the  PROM(s) 
used  depend  entirely  upon  how  complicated 
your  memory  access  is,  your  pocketbook, 
and  your  CW  operating  habits.  PROM 
memories,  because  of  their  nature,  are  not 
versatile.  For  the  CW  operator  requiring  a 
versatile  memory,  PROMs  are  not  the  way  to 
go  unless  d  large  memory  is  used  which  can 
be  easily  accessed.  The  more  complicated 
your  access  scheme,  the  more  complicated 
the  memory  manipulations  during  a  QSO. 
Memory  access  in  my  case  is  through  push- 
button switches,  making  it  fast  and  fairly 
foolproof. 

There  have  been  about  a  dozen  "good" 
articles  on  keyers  with  memories  which  have 
appeared  during  the  last  three  to  four  years, 

and  yet  none  of  ihem  has  really  satisfied 
my  memory  requirements.  They  were,  how- 
ever, invaluable  as  food  for  thought.  The 
key er/ memory  described  in  this  article  is  the 
result  of  reading  and  partially  building  many 
of  these  articles  which  have  appeared  in  73, 
Ham  Radio  and  QST* 

My  primary  purpose  in  writing  this  article 
was  to  demonstrate  another  method  of 
building  a  CW  memory  so  that,  if  one  was 
interested,  he  could  use  this  and  other 
articles  to  build  his  own,  tailored  to  his 
operating  habits.  The  keyer/memory 
described  has  been  designed  specifically  for 
my  CW  operating  habits  and  is  not  meant  to 
be  a  "better  mousetrap." 

There  is  little  difference  when  switching 
from  "fist"  to  memory  other  than  character 
and  letter  spacing.  No  one  has  noticed  a 
difference  to  date,  or  commented  on  it  if  he 
has. 

No  RFI  problems  have  been  encountered 
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Fig.  8(b).  Component 
layout,  256-bit  PROM 
memory. 


Fig,  9(a).  PC  board,  1 024-bit  PROM  memory  (fail  size). 


Fig.  9(b).  Component  layout,  1024-bit  PROM  memory. 
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Fig.  10(b).  Component 
layout,  +5  volt  power 
supply. 
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Fig.  Ufa),  PC  board,  sidetone /transmitter  keying  circuitry  (full  size), 


Fig.  U(b)>  Component  layout,  sideione /transmitter  keying  circuitry. 
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to  date  keying  a  Kenwood  TS-511S  to  350 
Waits  (input).  Additional  by  passing  may  be 
required  at  higher  inputs. 

Whether  the  reader  choose*  RAMs  or 
PRQMs  For  his  CW  memory,  anything  which 
can  be  sent  with  a  key  can  be  put  into 
memory.  Try  it,  you'll  tike  it.  ■ 

Reference* 

1  D.W.  fshmaet  WA6VVL,  "Building  a  CW  PROM 
Memory;-  73.  May,  1976-  pages  102-108. 

2  James  Garret t  WB4WF.  The  WB4VVF  Accu- 
Keyer,"  QST,  August,  1973,  pages  19-23. 

Signet  ics,  QigttaffLmear/MQS  Applications,  "5S5 
Timer/*  pages  6-78  through  6-90. 
4  "Deluxe     All-Solid-State     Keyer,"     The     Radio 
Amateur's  Handbook,  ARR  L,  pages  362-366,  1 974 
edition. 

k 

Shipley  Co.  lnc.r  2300  Washington  St.,  Newton 
MA  02162. 

Additional  References 

The  Weetherford   Universal   P/ROM   Programming 
Center,   Bulletin  W-2123.  Weatherford,  6921   San 
Fernando  Rd.,  Glendale  CA  91201 
Intersil  IM5600C  Datasheet. 
Intersil  IM5603A  Data  Sheet. 
Intersil  I  MS  600  Reliability  Evaluation  Data  Sheet. 
The  TTL  Data  Book  For  Design  Engineers,  Texas 
Instruments*  Inc. 


Fig.  1 2(a).  PC  board,  WB4VVF Accu-keyer  (full  me). 

Fig.  J 2(b).  Component  layout,  WB4VVF  Accu-keyet 
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Fig.  14(a).  PC  board,  mother  board  (fu/f  size), 


Fig.  14(b).  Component  layout,  mother  board. 
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Fig.  13*  PROM  programming,  (a)  The  data  bits  are  programmed  first  on 
256-bit  PRO  Ms  right  to  left,  0q  through  Qj,  followed  by  0-31  words,  top  to 
bottom*  Do  not  program  (he  first  I  wo  data  bits,  but  leave  at  logical  0.  One 
program  card  is  required  for  256-bit  PROMs.  (b)  The  words,  0  through  255, 
are  programmed  first  on  1024-bit  PROAts,  top  to  bottom,  for  a  total  of  eight 
programming  cards  followed  by  Oq  through  Oj  bits.  Do  not  program  the  first 
two  words,  but  leave  at  logical  0, 
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BURROUGHS  model  D8565 
computer  display  terminal 

THE  TERMINALS  WE   OFFER   ARE   NEW  AND   UNUSED,   IN   ORIGINAL  CARTONS. 

This  display  terminal  has  an  integral  controller,  B/W  cathode  ray  tube  and  keyboard.  The  system  has  a  serial 
I/O  interface  for  communication  and  an  I/O  interface  for  a  printer.  These  units  employ  standard  Motorola 
RTL  Technology. 


DISPLAY  {P/N  4802-1095-501)  FEATURES: 

•  17"  B/W  CRT 

•  41  lines  of  data 

•  52  characters  per  line 

•  Characters    are    generated    by    a    diode    matrix 
"graphic"  technique 

•  21  special  push-buttons  wired  for  a  program  call  up 

•  Brightness  Control 

•  Self-contained  power  supply 

KEYBOARD  (P/N  4802  1115  501)  FEATURES: 

•  Reed  switch  technology 

•  54  data  keys 

•  28  special  keys  detachable  with  cable 

LOGIC  UNIT  (P/N  4802-1157-502)  FEATURES: 

•  1 024  by  6  bit  core  memory 

•  Printer  I/O  interface 

•  Communication  I/O  interface 

POWER:  1 1 5V,  50/60  Hz,  500  Watts 

WEIGHT:     210    lbs.     (including    logic    unit, 
keyboard,  display  and  cables.) 

SHIPPING    WEIGHT:    238    lbs.    F.O.B.   our 
warehouse. 


/ 


*  t 


SPECIAL  PRICE: 

ORIGINAL,  UNOPENED  CAR- 
TONS -  NO  CHECKOUT  OR 
WARRANTY  (DUE  TO 
STORAGE,  YOU  MAY  EN- 
COUNTER LOOSE  BOARDS, 
LOOSE  OR  TARNISHED  CON- 
NECTORS, ETC.,  WHICH  MAY 
REQUIRE  ADJUSTMENT! 

$495.00 

COMPLETELY  CHECKED  AND 
OPERATIONAL  WITH  30  DAY 
WARRANTY  AND  DOCUMEN- 
TATION 

$795.00 


11 


AST/SERVO    SYSTEMS,    INC 


20  REPUBLIC  ROAD,  NORTH  BILLERICA,  MASS.  01862 

617-667-8541 


M 
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SPECIFICATIONS: 


8K  SC-8  Specifications: 


Access  Time: 

Current  Req: 

Memory  Chip: 

Voltage  Supply: 
Battery  Standby: 


Address  Select; 


+  5  Volt  regulated 


Wait  States; 


500  ns   Max    (225  max 
on  request) 

Less  than  200  ma  per 
1024  words  maximum 

AMD   91L02  APG   (low 

power   IK  x   1) 

+  5  to    +10  volts 

1.5  to  2  Volt, 
Automatic  power 
loss  sensing  circuit 
Eliminates  need  for 
switches. 

8  ea    SpsL  switches 
in  a  Dip  IC  package. 
(No  longer  any  need 
for  a  soldering  iron 
to  change  address.) 

4  ea.  7805  regulators 

with  individual  heat 
sinks  to  run  cooler. 

NONE!  Your  wait  light 
will  not  burn  because 
of  a  memory  wait 
state. 


ALL   ADDRESS,    CONTROL,    AND     DATA   OUT    LINES 

FULLY  BUFFERED 

QUANTITY,   DEALER.   AND   CLUB    INQUIRIES   INVITED 

PLUG   IN-COMPATIBLE  WITH  ALTAIR"    AND   JMSAI* 

IC  SOCKETS  INCLUDED 
$295.00  Kit  -  S394.00  Assembled  —  $2.00  Shipping  and  handling 


LIMITED  TO  CAPACITY  OF  STANDBY   BATTERY 


SEALS 


ELECTRONICS 

BOX  11651,  KNOXVILLE,  TN.  37919 


III 


ALL  ADDRESS,     CONTROL.    AND   DATA 
OUT  LINES  FULLY  BUFFERED 

Circuit  Board 

Double  sided,  G10  glass  epoxy  board 
Plated  through  holes.  5  mil.  tin  minimum 
Solder  reflow  processed 
Solder  mask  on  both  sides  of  PC  board 
Component  lay  out  silk  screened  on 

component  side  of  PC  board 
Gold  plated  edge  contacts 
No  jumper  wires  used 
Professional  layout  techniques  used 
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Enclosed  Is  S. 


D  FULL  AMOUNT       □  25%;  BALANCE  C  O.O. 


P  BANK  AMEHICARD/MASTER   CHARGE   #. 

PLEASE   SHIP  THE   FOLLOWING: 

□  8KSC    KITS    -- 

p  SKSC    ASSEMBLED    + 


*J- ,     ■     S.     L     1 ,    I 


,@  $295.00  each 
@  $349.00  each 


□  MORE    INFORMATION  AND  SPECIFICATIONS 


TO 


CITY. 


STATE 


ZIP. 


ADD   $2.00   SHIPPING   AND   HANDLING 


- 


John  T.  Craig 
1/Q  Editor 


What's  When 


--timing  diagrams 


A  timing  diagram  is  one 
of  several  "road  maps" 
for  digital  circuits.  Aside 
from  providing  us  with  a 
"picture"  of  what  a  wave- 
form should  look  like  at  the 
output  of  a  circuit,  it  can  also 
tell  us  the  exact  conditions 
which  exist  within  a  circuit 
for  any  particular  instant  in 
time.  The  latter  can  be  very 
helpful  information  when 
troubleshooting  a  circuit. 
Being  able  to  generate  a 
timing  diagram  to  the  point 
of  determining  what  the 
output  waveform  looks  like  is 
a  useful  tool  in  analyzing  and 
learning  digital  circuits. 

We1  re  going  to  be  dis- 
cussing timing  diagrams  from 
two  different  angles.  First, 
we're  going  to  take  a  look  at 
some  of  the  fundamentals 
and  techniques  involved  in 
generating  a  timing  diagram. 
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INPT     — 
XFER     — 
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Secondly,  we're  going  to 
examine  a  couple  of  manufac- 
turers' diagrams  and  discuss 
the  interpretation  of  same. 

A  Basic  Timing  Diagram 

Fig.  1  illustrates  the  funda- 
mentals of  a  simple  timing 
diagram.  Perhaps  one  of  the 
first  things  worth  pointing 
out  is  the  desirability  of  using 
graph  paper.  This  will  help 
you  establish  a  time  reference 
(by  assigning  a  time  period 
for  each  division)  and  cer* 
tainly  help  in  keeping  events 
lined  up  vertically,  which  is 
one  of  the  objectives. 

The  arrow  at  the  bottom 
of  the  diagram  indicates  time 
is  going  from  left  to  right.  Its 
the  only  way  to  go  . . .  there 
aren't  many  things  as  con- 
fusing as  trying  to  use  a 
timing  diagram  drawn  the 
other    way.    (Keep    in    mind 
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Ffg.  L  A  simple  timing  diagram  illustrating  the  output  of  a 
3-input  N AND  gate. 

Ja  1 


that  an  oscilloscope  display  is 
also  from  left  to  right  with 
respect  to  time.) 

The  diagram  illustrates  the 
inputs  and  outputs  of  a 
3-input  N  A  N  D  ga  le. 
Assuming  we  had  the  three 
input  signals  down  on  paper 
our  next  step  would  be  to 
generate  the  output.  Remem- 
bering the  rules  for  a  NAND 
gate  (that  is,  the  output  will 
go  low  only  when  all  of  the 
inputs  are  high),  we  begin 
examining  the  input  signals 
from  the  left.  As  long  as  any 
of  the  inputs  are  low,  the 
output  will  remain  high.  And, 
as  you  can  see,  the  output 
drops  low  when  all  three  are 
high.  Signal  OPUT  ("OUT- 
PUT") is  high,  indicating  an 
output  function  is  to  be  per- 
formed. INPT  ("INPUT" 
NOT)  is  high,  indicating  an 
input  function  is  not  cur- 
rently being  done.  And, 
XFER  {"Transfer")  goes  high 
to  enable  the  data  transfer. 
The  output  signal,  GATB, 
("Gate  to  Bus"  NOT)  is  low 
when  we're  gating  data  to  the 
bus. 

One  more  poini  before 
leaving  this  basic  diagram. 
Notice  the  comments.  Now, 
ii  doesn't  matter  if  you  put 
comments  with  the  signal 
mnemonic  or  with  the  wave- 
form, as  shown.  But,  it's  a 
good  idea  to  do  it  .  .  .  and  for 
a  very  good  reason.  This 
timing  diagram  is  to  the  hard- 


ware man  what  a  program 
and/or  flowchart  is  to  a  soft- 
ware man.  AH  of  them  will  be 
easier  to  read  and  understand 
by  others  (and  yourself,  a 
year  from  now)  if  there  are 
comments  included,  (By  the 
way,  the  reference  to  "hard- 
ware"  and  ''software" 
shouldn't  imply  that  this 
discussion  is  aimed  toward 
computers.  We're  dealing 
with  digital  electronics,  and 
that  covers  a  wide  range  of 
equipment  and  applications.) 

Timing    Diagram    Generation 

It  was  evident  from  Fig.  1 
that  we  needed  to  know  what 
the  input  signals  were  before 
we  could  start.  This  will,  of 
course,  hold  true  for  any 
timing  diagram  we  wish  to 
generate  (Le.,  the  inputs  will 
be  our  "known"  values,  and 
the  other  signals  -  including 
the  output  -  will  be  our 
variables,  or  "unknowns"), 

We  have  three  signals 
coming  into  the  circuit  shown 
in  Fig.  2.  These  are  01  (Phase 
1),  62  (Phase  2),  and  RST 
(RESET  NOT).  As  you  can 
see,  this  circuit  has  a  flip  flop, 
and  it  is  very  important  that 
you  establish  in  the  beginning 
the  state  of  that  flip  flop 
(either  set  or  reset).  Note  that 
RST  goes  true  (low)  in  the 
beginning  to  put  the  flip  flop 
in  a  reset  condition.  (And,  as 
part  of  the  "comments"  in 
this  diagram,  the  arrow  ill  us- 
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/%,  2.  Generation  of a  nonsymmetrical  clock. 


trates  this*) 

As  a  suggestion,  why  don't 
you  take  a  piece  of  paper  and 
cover  the  waveforms  below 
the  three  inputs,  and  we'll  see 
if  you  can  anticipate  the 
outputs  as  we  go  along  (or 
better  yet,  draw  them  on  the 
paper). 

01  has  a  period  of  370 
microseconds.  If  you  grab 
your  handy-dandy  little  cal- 
culator and  take  the 
reciprocal  of  that,  you  should 
come  up  with  a  frequency  of 
2700  Hz.  The  AN  Ding  of  01 
and  02  (through  NAND  gate 
IC1 )  produces  the  signal 
T2700.  So  much  for  IC1  , , . 
and  doing  it  first  was  strictly 
arbitrary,  Now,  let's  take  the 


inversion  of  02  (through  IC2) 
and  generate  the  clock  for  the 
JK  flip  flop,  On  the  trailing 
edge  (or  "down-clock"  or 
"one-to-zero  transition")  of 
02  the  flip  flop  will  change 
state.  It  started  off  in  the 
reset  condition  (because  of 
RST)  and  is  clocked^ set  (i.e., 
Q  output  high,  and  Q  low)  on 
the  first  trailing  edge  of  02. 
And,  as  you  can  see,  it  is 
toggled  (change  of  state)  two 
more  times  during  the  dura- 
tion of  the  diagram.  The 
outputs  of  the  flip  flop  are 
labeled  T135G  and  T1 350. 
The  signal  names  in  this  case 
are  derived  from  the  fre- 
quency of  the  output,  which 
is    1350    Hz,    (The    flip   flop 


CL 

ftST  — 

CTR1 

] 

Pfl£ 

i         0 

c 

K         0 

CUfi 

J         Q 

C 

K         Q 

CLR 

is 

*Ht\ 

CLKY 

i 

( 

to 

j  i 

I 

ti 
i 

i 
■ 
I 

J. 

i 

r 
1    i 

M 

i 
1 

■  i 

m 

1 

_      L_ 

1 

\ 

1 

II 

'} 

CLKV 

*z 

EUKZ 

L 

• 

1 

; 

-   li  P5j 

t 

l_ 

1" 

**s                              n 

divided  the  input  frequency 
of  2700  Hz  by  two.) 

In  order  to  complete  the 
timing  diagram  for  this 
circuit,  we  need  to  AND 
together  (through  NAND  gate 
IC4)  the  signals  T2700  and 
T1350*  Once  again,  remem- 
bering the  rule  that  the 
output  goes  low  only  when 
the  inputs  are  both  high,  we 
generate  the  signal  CLKA 
(which  is,  of  course,  a  non- 
symmetrical clock,  or  signal). 

Fig,  3  is  an  interesting 
circuit,  a  divide-by-three. 
Note  that  in  this  case  we 
didnjt  show  the  reset  signal 
(RST)  in  the  timing  diagram. 
Regardless,  it's  very  impor- 
tant that  you  establish  the 
starting  conditions  for  the 
flip  flops  (either  set  or  reset). 
The  labeling  of  various  timing 
points  (tQ,  ti  .  .  .  t5)  can  be 
very  useful  for  reference 
when  discussing  the  diagram. 
Also  notice  the  "comments," 
the  period  of  the  input  wave- 
form (7.716  usee),  the  period 
of  the  output  waveform 
(23.15  usee),  and  the  arrows 
indicating  which  transition 
caused  which  change  of  state. 
The  divide-by-three  function 
of  the  circuit  is  evident  when 
you  see  that  it  took  three 
cycles  at  the  input  to  develop 
one  full  cycle  at  the  output. 
(If  you  haven't  seen  this 
circuit  before,  and  you  find  it 
interesting,  it's  suggested  that 
you  examine  it  more  closely, 
because  it  is  definitely  a 
tricky  little  devil!) 

Fig.  4  is  an  "exercise" 
circuit  for  those  of  you  who 
would  like  to  try  your  hand 

a!  generating  a  diagram  from 
scratch.  The  "answer" 
(timing  diagram)  is  shown  in 
Fig.  6.  Assume  that  all  three 


flip  flops  are  in  a  reset  condi- 
tion initially,  and  the  input 
frequency  of  10,8  kHz  is  a 
symmetrical  square  wave, 
(NOTE:  Have  at  least  ten  full 
cycles  of  the  input  signal 
across  the  page-) 

Interpretation 

There  are  several  tech- 
niques regarding  timing  dia- 
grams which  haven't  been 
mentioned  (but  are  very 
common)  and  will  help  you 
in  interpreting  others.  For 
example,  we've  been  using 
the  bar  (or  vinculum)  over 
the  signal  mnemonic  to  indi- 
cate  the  not  term  (e.g.,  INPT 
=  "INPUT  NOT").  There  are 
several  methods  in  use  today 
for  representing  the  true  and 
false  terms  in  signal  notation. 
Most  of  them  are  listed  in 
Table  1 . 

Fig.  5  illustrates  several 
techniques  used  to  indicate 
various  conditions  or  states. 
The  first  line  (DAL  0-7) 
represents  the  data  and 
address  lines  of  an  eight  bit 
computer.  The  crossing  over 
of  the  lines  simply  indicates 
that  the  data  and  address  will 
be  either  ones  or  zeros.  This 
is  especially  true  for  multiple 
lines  (as  per  the  example)  but 
can  also  be  used  for  a  single 
line.  The  signal  called  SYNC 
in  the  second  example  is 
depicted  with  a  broken  line, 
which  means  that  the  signal 
may  or  may  not  occur  at  that 
particular  point.  The  third 
line  (ADDR)  illustrates  the 
"settling  time"  for  a  signal- 
(Settling  time  is  the  time  it 
takes  for  a  signal  to  become 
stable  after  being  applied  to  a 
line  or  bus.)  This  is  of 
primary  concern  when  the 
signal  is  initially  applied  to  a 


Fig.  1  A  divide-by-ihree  circuit, 


Fig.  4.  Exercise  circuit. 
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VTI/64     64  character  line  $185,00  kit 
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Fig.  5.  Some  miscellaneous  techniques. 


line,  and  therefore  the  fourth 
line  illustrates  another 
method  of  showing  this,  but 
only  at  the  beginning  of  the 
signal. 


Summary 

Timing  d 

iagrams   are  just 

one  of  several  useful  tools  for 

evaluating, 

designing,     and 

High  True 

Low  True 

Condition 

Condition 

STRB  + 

STRB- 

STEP 

STEP 

EAOR 

NEADR 

CRST 

CRST' 

INTF 

INTF  L 

INIT 

MNIT 

Table   I.  Examples  of  signal 
notation. 


analyzing  logic  circuits-  It's 
like  anything  else  * ,  .  the 
more  you  use  it,  the  better 
tool  it  becomes. 

If  you've  been  waiting  for 
the  punch  line  regarding  "the 
illogical  characteristics  of 
logic  circuits/1  I'm  afraid 
ihere  really  isn't  one.  But, 
there  are  times  during  the 
course  of  troubleshooting  a 
digital  monster  that  I  (and 
others)  have  been  known  to 
throw  up  their  hands  and 
scream,  'Ms  there  really  any- 
thing logical  about  this 
mess!??11  Usually,  after  sitting 
down  and  analysing  the 
''mess"  (with  a  timirg 
diagram,  or  other  means),  we 
find  that  there  is.  ■ 
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Fig.  6.  Timing  diagram  for  exercise  circuit,  Hopefully  your 
diagram  came  out  the  same  as  the  one  shown  here.  Let's 
discuss  it  briefly,  Flip  flop  ~1  divided  the  input  frequency  by 
two,  and  we  came  up  with  5.4  kHz.  Flip  flop  #2  divided  the 
5 A  kHz  by  two  and  we  now  have  a  frequency  of  2700  Hz.  In 
order  to  make  this  circuit  work  you  must  take  the  input 
conditions  to  flip  flop  #3  prior  to  the  trailing  edge  of  the  t  / 
clock  pulse  (i.e.,  a  low  should  have  been  clocked  to  the  "Q" 
output,  as  shown  here).  The  high  output  (®!)  from  flip  fiop 
#2  won't  be  clocked  into  flip  flop  #3  until  clock  f^  This 
circuit  has  generated  a  frequency  of  2700  Hz  at  four  different 
phases.  Consider  signal  (<SI  *as  0°  Phase,  and  "07"  will  be  the 
180°  Phase.  "92"  is  90°  removed  from  0°  Phase  (and  is 
therefore  the  90°  Phase).  Signal  "S5"  Is  180Q  removed  from 
90°  f  and  must  therefore  be  the  270°  Phase. 
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Probably  the  most  frus- 
trating problem  faced 
when  designing  digital  cir- 
cuitry is  control  of  timing. 
After  working  out  a  design  on 
paper,  one  usually  bread- 
boards the  circuit  to  prove  it 
out.  In  accordance  with 
Murphy's  well-known  laws, 
there  will  be  several  logic 
errors  which  will  then  be 
apparent  but  very  elusive. 
Depending  upon  the  com- 
plexity of  the  design,  the 
errors  may  be  (but  usually  are 
not)  easily  located  and  cor- 
rected. 

A  number  of  tools  are 
helpful  in  tracking  down 
these  problems  -  the  logic 
probe  and  oscilloscope 
probably  being  the  most 
helpful.  A  logic  probe  estab- 
lishes the  steady-state  status 

of  various  points  in  the 
circuit,  but  tells  nothing 
about  pulse  widths  or  repeti- 
tion rates.  The  oscilloscope  is 

used  to  visually  illustrate 
these  waveshapes,  pulse 
widths,  and  repetition  rates. 
What  most  scopes  do  not 
show  is  the  time  relationship 
between  pulses  at  different 
locations  in  the  circuit,  Some- 
times this  relationship  is 
crucial  in  searching  out  a 
problem  that  may  be  caused 
by  "glitches"  (extremely 
short  pulses  caused  by  unex- 
pected and  unwanted  time 
overlaps}.  Well-equipped 
laboratories  use  special 
multi-channel  logic  scopes  for 
this  sort  of  work,  but  most  of 
us  are  not  equipped  with  the 
kilo  buck  poeketbook  re- 
quired to  manage  this.  Even  a 
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dual  channel  high  speed  scope 
requires  a  considerable  invest- 
ment. 

While  such  a  scope  would 
be  most  welcome  in  any 
experimenter's  laboratory, 
most  of  us  must  settle  for  a 
relatively  inexpensive  general 
purpose  scope.  Fortunately, 
it  is  neither  difficult  nor 
expensive  to  build  an  adapter 
to  display  multi-channel  logic 
signals.  The  adapter  permits 
viewing  up  to  8  channels  of 
logic  signals  simultaneously, 
and  thereby  examination  of 
the  relative  timing  between 
them.  Although  analog  wave- 
shapes cannot  be  displayed 
(you  can  use  your  scope  with- 
out the  adapter  for  this  func- 
tion), it  will  show  the  low  or 
high  states,  in  precise  time 
positions,  of  any  signals 
present  in  TTL  or  DTL 
circuits. 

Almost  any  general  pur- 
pose scope  should  work  with 
this  adapter,  but  it  is  recom- 
mended that  it  be  equipped 
with  a  triggered  sweep.  The 
viewing  of  simple  repetitive 
signals  without  a  triggered 
sweep  can  be  frustrating 
enough,  but  attempting  to 
lock  onto  one  of  eight 
channels  being  displayed  may 
be  virtually  impossible.  If  you 
are  using  a  scope  without  this 
feature,  I  highly  recommend 
that  you  consider  adding  a 
new  triggered  sweep,  even  if 
you  do  not  build  this  adapter. 
The  attractive  scope  des- 
cribed by  W0ACR  in  13 
(November/December,  1975) 
includes  such  a  circuit,  which 
could  be  easily  added  to  any 
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scope.  Radio  Electronics  for 
February,  1975  (p.  143),  has 
another  simple  2  IC  sweep 
circuit,  Scope  bandwidth  is 
not  critical  unless  you  are 
working  with  really  high 
speed  stuff,  and  a  4  MHz 
bandwidth  will  let  you 
examine  almost  all  you  need 
to  see.  You  must  have  a  way 
to  externally  trigger  the  scope 
sweep,  and  you  will  have  to 
find  the  sweep  signal  or 
blanking  pulse  to  permit 
changing  the  input  channels 
during  the  retrace  interval. 

The  circuit  itself  is  very 
simple:  A  small  capacitor 
couples  the  scope  sweep 
circuit  to  a  voltage  com- 
parator (you  may  find  it 
necessary  to  adjust  the  size  of 
the  capacitor  for  reliable 
trace  switching).  The  sweep 
retrace  causes  a  negative 
excursion  at  pin  3  of  the 
LM311,  forcing  its  output  to 
go  high.  Each  time  this 
occurs,  a  16  stage  counter 
advances  one  count.  Three 
output  bits  of  the  counter  are 
connected  to  an  eight-to-one 
9312  multiplexer,  which 
selects  each  input  in  turn,  and 
outputs  to  pin  15.  If  most  of 
your  work  is  at  the  lower 
frequencies,  use  the  low  order 
3  bits  of  the  counter,  instead 
of  the  3  high  order  bits 
shown.  When  using  the  3  high 
order  bits,  you  may  use  the 
adapter  with  a  dual  channel 
scope  operating  in  the  "alter- 
nate" mode, 

A  ladder  network  com* 
monly  used  for  digital  to 
analog  conversion  is  used  to 
position  each  channel  on  the 
screen.  The  resistors  should 
be  well  matched  (i.e.,  1%), 
but  satisfactory  results  have 
been  experienced  with  5% 
units.  If  your  display  is  not 
evenly  spaced  vertically,  try 
swapping  resistors  in  this  net- 
work for  best  spacing.  The 
variable  capacitor  is  used  to 
compensate  for  the  scope 
input  capacitance,  and  should 
be  adjusted  for  best  wave- 
shapes. The  output  potenti- 
ometer will  not  be  required  in 
most  instances,  and  should 
not  be  used  unless  essential. 


Fig.  2fal  PC  board  (full  size). 


Note  that  a  74161  or  9316 
synchronous  counter  is 
recommended,  rather  than  a 
7493  or  similar  asynchronous 
type.  It  is  unlikely  that 
propagation  delays  in  an 
asynchronous  counter  would 
result  in  viewable  glitches  on 
the  scope  in  this  application, 
but  it  is  good  design  practice 
to  always  use  a  synchronous 
counter  where  the  output 
states  are  decoded  and  fed 
back  to  the  counter. 

The  adapter  may  be  built 
on  a  small  printed  circuit 
board  {note  the  IC  polarity!) 
and  installed  inside  your 
scope.  However,  it  may  be 
very  conveniently  enclosed  in 
a  small  box  which  can  be 
located  near  and  powered 
from  the  digital  project,  and 
coupled  to  the  scope  via 
cables,  You  will  need  the 
usual  vertical  input  cable  and 
a  sweep-out  signal.  Many 
scopes  have  an  "Ext'1  jack  for 
horizontal  input,  which  is 
permanently  connected  to 
the  input  of  the  horizontal 
amplifier.  When  the  sweep  is 
running,  this  also  happens  to 
be  the  output  of  the  sweep 
generator! 

Should  you  experience 
difficulty  in  obtaining  a 
stable  trace,  the  sweep  circuit 
may  not  be  advancing  the 
counter     properly.     Try     a 


Fig.  2(b).  Component  layout. 
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different  spot  in  the  sweep 
circuit  First.  You  may  find  It 
necessary  to  invert  the  signal 
by  using  pin  2  of  the  LM311 
(grounding  pin  3)  if  the  signal 
is  reversed  in  polarity.  The 
74161  counts  on  a  rising 
edge,  and  reverse  polarity  will 
cause  the  channel  change  to 
occur  in  mid-sweep,  with 
obvious  visible  distortion. 
You  may  find  experimenting 
with  the  size  of  the  sweep 
input  capacitor  to  be  helpful 
but  be  careful  to  avoid  dis- 
torting the  sweep.  The  scope 
will  not  be  as  bright  as  usual, 
as  the  trace  is  being  time- 
shared  among  8  signals.  A 
slight  adjustment  of  the 
brightness  control  compen- 
sates for  this.  The  variable 
capacitor  is  adjusted  for  best 
waveform  using  a  10  kHz  or 
higher  digital  pulse.  A  741  51 
multiplexer  is  functionally 
identical,  but  not  pin  com* 
paiible,  with  the  9312  unit. 
The  LM311  comes  in  either  a 
mini -dip  or  TO-5  package.  As 


the  pin-outs  are  identical, 
either  may  be  used  with  the 
circuit  board  shown. 

Using  your  multi-trace 
scope  is  a  delightful  ex- 
perience: You  see  all  of  those 
signals  at  the  same  time,  and 
can  really  tell  what  is  going 
on.  Remember  that  you  must 
trigger  the  sweep  from  the 
slowest  signal  you  are 
viewing;  otherwise,  you  will 
not  be  able  lo  sync  the  slower 
signals.  Also,  be  aware  that 
the  inputs  are  not  protected 
in  any  way,  and  connection 
to  potentials  outside  of  the 
proper  logic  levels  will 
destroy  the  multiplexer  IC. 
Protective  diodes  may  be 
added  on  the  input  lines  to 
give  marginal  security,  but 
care,  plus  a  socket  for  the 
9312,  are  probably  adequate, 

The  small  investment  re- 
quired to  construct  this  unit 
will  be  quickly  repaid  the 
first  time  you  use  it  to  track 
down  a  problem. 

Happy  hunting!  ■ 


your  basic  4k  RAM 


CAVf 


"This  is  a  very  easy  to  use  4K x  3  memory  board.  It  uses  an  fi  bit,  tri- 
state  data  buss,  making  it  a  natural  for  adding  on  to  your  SC/MP,  6800, 
6501 „  2650,  and  other  microprocessors  .  lit  this  manner,  experimenters 
can  evaluate  different  uPs  using  a  single,  general  purpose  memory  block. 
The  kit  uses  2112s  and  runs  fron  a  single  +SV  supply,  typically  drawing 
7S0  ma.  The  board  can  occupy  any  4K  boundary  in  your  system.  A*  an 
extra  feature,  these  boards  nay  be  easily  stacked  on  top  of  each  other 
using  plastic  standoffs  (4  included  with  kit).  This  RAM  also  cooes 
with  a  40  pin  flat  cable  connectoT,.  which  is  compatible  with  the  pop- 
ui.'ir,  inw-coM  JOLT  microcomputer  system* 

r,I  feel  this  is  a  specially  good  deal  for  cither  JOLT  owners  who  wish 
to  add  inexpensive  memory,  or  for  experimenters  who  need  so*e  meaory  to 
help  turn  a  solo  processor  into  a  useful  system.  It's  also  ideal  for 
SC/MP  pPs-  in  fact,  order  two  At  x  8  boards  and  we*  11  throw  in  a  SC/MP 
microprocessor  for  $10  extra. " 

George  Morrow 

ITE  PAY  POSTAGE,  but  Califor- 
nitns  pay  sales  ta*.  No  COP*. 
Bank ameri card*  welcome. 
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ACOUSTICAL  MODEMS  - 

ORIGINATE  ONLY 

USED-UNTESTED 

$20.00  ea./2  for  S35 

By   various  manufacturers 

—  three  types  shown.  No 

user  selection  except  when 

two  or  more  ordered  and 

requested  to   be  of  same 

type. 

ACOUSTICAL  MODEMS  - 

ORIGINATE  ONLY 

USED-UNTESTED 

S15.00  ea,     2  for  S25 

Physically  fit  into  Model  33 

Teletype. 

Manufactured  by  Paragon. 


None  of  the  above  includes  prints,  documentation,  connecting  cords,  connectors.  Equipment  is  shipped  on 
an  as  is  -  where  is  basis. 


ACOUSTICAL  MODEMS 
ORIGINATE  ONLY 
USED-UNTESTED 

IN  WOOD  ENCLOSURE 
$20.00  ea,  2  f or  S35 


* 


CARTERFONE  MODEL  318 

•  Hard  wire 

•  TTY  or  RS-232B  interface 

•  Originate  only 

•  Up  to  300  BPS 

USED-UNTESTED 

USED-TESTED 


ASYNCH 
MODEM 


* 


»    *    * 


■    *    • 


S25.00 
$80,00 


TERMS:  Cash,  Check,  Money  Order.  Add  $2,00  for  shipping  and 
handling.  Texas  residents  add  5%  sates  tax. 


PENRILTTY-300    ASYNCH  MODEM 
TTY  BUILT-IN 

•  Up  to  300  BPS 

•  Half  or  full  duplex 

•  Auto  answer-manual  originate 

•  Bell  system  101 C  compatible 

USED-UNTESTED $35.00 

2  for  $60 
*  These  come  with  prints. 


ALSO 

HA  VE: 


1.  30CPS  hard-copy  terminals 
(Univac,  Beta,  Gulton,  etc  J 
$200.0Q+u p. 

2.  Teletypes  model  33 
$400.  QQ+up 

3.  Line  printers  $795.QQ+up 


4.  Card  readers  S2QQ.0Q+UP 

5.  Paper     tape     readers     and 
punches 

6.  Digital  tape  cassette  drives 
Z   IBM  selectric  terminals 


WE  SELL  THE  FOLLOWING   EQUIPMENT 


#  Mini-Computers  and  Micro-Computers 

DEC/PDP 

DG/NOVA 

DATAPOINT 
sj:  Computer  Peripherals 

Printers,  Readers,  Punches 

Tape  Drives,  Disk  Drives 


sfc  Computer  Terminals 

Teletypes 

CRT'S 

Selectrics 
5jc  Computer  Support  Equipment 

Card  Files,  Tape  Racks 

Disk  Pak  Cabinets,  Raised 

Flooring 


:fc  Forms  Handling  Equipment 

Bursters,  Deleavers,  Joggers 

Inserters,  imprinters 
sfc  Data  Processing  Supplies 

Continuous  Forms,  Cards, 

Tapes,  Disk  Paks 
;jc  Computer  Hobby  Equipment 


RONDURE  COMPANY 


1224  SECURITY  DRIVE  •  DALLAS,  TEXAS  75247     (214)  630  4621    TWX-910  ■  861-4985 
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Quite  a  few  articles  have 
been  published  recently 
in  73  and  other  magazines 
wherein  a  PROM  has  been 
required.  Usually  a  schematic 
like  the  one  in  this  article  is 
supplied  along  with  instruc- 
tions for  programming,  but 
not  the  construction  of  the 
programmer.  This  is  the  one  I 
built  for  programming  the 
8223  PROM  used  in  my  CW 
ID.  (See  73 \  July  1976,  page 
58.)  The  8223  PROM  is  a  32 
word  by  8  bit  memory 
element,  It  is  similar  to  the 
circuit  in  the  Signet!  cs 
Bipolar  Memories  book,  but  I 
added  a  built-in  5  volt 
regulator  and  a  low  current 
LED  lo  verify  the  output 
programming.  The  switches 
are  aiso  somewhat  different. 
The  only  power  needed  is  a 
regulated  1 2.5  volt  supply  or 
auto  battery. 

Construction 

The  programmer  is  built  in 
a  4"  x  6"  x  2"  aluminum 
chassis.  A  parts  layout  is 
given,  but  may  be  altered  to 
suit  your  own  taste, 
depending  on  the  enclosure 
used.  All  wiring  is  point-to- 
point,  with  only  one  PC 
board  used.  The  PC  board  has 
a  socket  for  the  8223  and 
also  provides  solder  pads  for 
wiring. 

First,  lay  out  the  top 
panel.  Then  drill  the  holes  for 
the  switches  and  LM309K. 
Drill  two  7/16"  holes  and  file 


Geo f fry  W.  Kufchak  WAl  UFE 
15  Fourth  Ave. 
Westover  AFB  MA  01022 


The  PROM  Zapper 

-  -  build  this  simple  PROM 

programmer 


to  a  rectangular  shape  for  the 
IC  socket  to  fit  snug.  Using 
the  PC  board  as  a  template, 
mark  and  drill  the  two 
mounting  holes.  Drill  a  hole 
somewhere  on  the  panel  for 
the  LED  and  two  holes  on  a 
side  panel  for  the  power 
connections.  Deburr  all  holes 
and  cutouts,  Apply  lettering 
if  desired. 

Mount  all  the  parts  on  the 
chassis  with  appropriate  hard- 
ware, using  insulated  washers 
where  necessary.  A  few 
ground  lugs  will  also  help. 
Install  the  resistors, 
capacitors  and  LED  first, 
then  wire  the  output  selector 
switch,  using  color-coded 
wire  to  avoid  confusion.  Then 
wire  the  address  and  program 
switches,  the  Vcc  and  ground 


12  9  VDt 


■  ^— 


m 


— w* — 


PFtOGWAM 


PUSH  TO 
PROGRAM 


OFF 


57a 


Fig,  /.  8223  PROM  programmer  schematic  diagram. 


lines. 

Operation 

Recheck  all  your  wiring 
and  then  program  according 
to  the  following  instructions: 

1  ■  Connect  programmer 
to  a  regulated  12,5  volt 
source. 

2,  Set  the  PROGRAM- 
VERIFY  switch  to  OFF. 

3.  Insert  the  8223  to  be 
programmed  in  the  socket, 
paying  attention  to  the 
location  of  pin  1 . 

4*    Set     the     ADDRESS 

switches  to  the  proper  word 
to  be  programmed. 

5,  Set  the  OUTPUT 
switch  to  the  output  to  be 
programmed  for  the  corres- 
ponding word, 

6.  Set     the     PROGRAM- 


VERIFY      switch 
PROGRAM, 


to 


7.  Momentarily  depress 
the  PUSH-TO-PROGRAM 
switch  to  program  a  logic  1. 
(Do  not  exceed  1  second.) 

8.  Set  the  PROGRAM- 
VERIFY  switch  lo  VERIFY. 
The  LED  will  light  indicating 
a  logic  1  has  been 
programmed,  Set  switch  lo 
OFF. 

9.  Repeat  steps  4  through 
S  to  program  the  rest  of  the 
chip. 

Only  logic  1s  need  be 
programmed  as  the  chip 
comes  with  all  outputs  at  a 
logic  0.  Also,  by  using  the 
VERIFY  position, 
pre-programmed  chips  may 
be  tested  and  a  truth  table 
made  up.  ■ 


a 


Parts  List 

(Most  parts  available  at  Radio  Shack) 

1 

LM309K 

1 

390  Ohm  H  W 

1 

680  Ohm  %  W 

1 

LED 

1 

.2  uF  disc 

1 

IOuF  16V 

1 

lOOuF  6  V 

1 

Chassis  RS  =  270-245                                     ' 

2 

Banana  jacks 

1 

16  pin  DIP  socket 

PCI 

Printed  Cir cuit-RS  "276-024                        j 

S1-S5 

SPQTRS^275-326 

S6 

8-position  rotary  or  thumbwheel 

S? 

DPDT  Neutral  Center  RS-  275-1545 

sa 

SPST  Momentary  Contact  push-button 
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8223  PROM   PROGRAMMER 


5/32 


e 

OUT 


d  e 


3/16  D 


-DiMENStQNS  m  INCHES - 


3/160 


9/16 


IN 


LM309K 
5/32  D 


8223 


APPROX 
LOCATION 
(SEE  TEXT) 


*l"  A4 

1/4  D 


A3 


e  e 


t 
*- 


I 


*+*■ 


1/2 


t 


VERIFY 

■r" 

LEO 


PUSH  TO 
PROGRAM 


"©-™6~ffi- 


y[   i/9D    1 


eft — 


I  13/16 


OUTPUT 


PROGRAM 
OFF 


© 


VERIFY 


ADDRESS 


CUTOUT  FOR 
EECO  SWITCH 
DECIMAL 
THUMBWHEEL 


31/32 


3/4 


1 


29/32 


Fig.  2  Parts  layout  of  top  panel  (full  size)  with  suggested  labeling.  Hole  for  LED  should  ensure 
tight  press-fit. 


ECONOMY  KITS 

SUPER-PONG™  TV  GAME  BY 
"VISULEX"  (AS  FEATURED  IN  JUNE 
76  RADIO  ELECTRONICS)  COM- 
PLETE KIT  {PS.  &  CASES)  .  .  ST  50.00 
TVT-II  W/2K  MEM.  CAPABILITY 

(TVT-UI)    .  , .$114.75 

AUDIO  CASSETTE  INTER- 
FACE . $28.50 

MOTION      DETECTOR      (ULTRA- 
SONIC); ASSEMBLED  . S18.75 

4K  MEM.  CARD  (2102)  FOR  ALTAIR 
&  IMSAI ,.,**.  $75.00 


95 
99 


MORE  BARGAINS 

NSL  4944;  AC/DC  UNIV.  LED   .  .  $ 

LM  3909  LED  FLASHER    .  S 

PWR.  XFORM,  115v  PRI;3EA  SEC: 

9vr  2A;  I5v,  2,7A;  20v, 

,7A;  (4LB)    9.50 

MINI  XFORM,  PR1:  1 15v;  SEC: 

7V,  1.5A  (9ozJ    1.25 

COMPUT.  CAPS:  11,500  MFD, 

25WV:  $.75;  12,000  MFD,  35WV  ,85 
SELF-GRIP  MINI  TEST  PROD 50 


FREE  CATALOG 
SEE  OUR  JUL  Y  AD 


ELECTRONIC  DISCOUNT 

sales  = 

138  N,  81  STREET 
MESA  A2  85207 


ALDELCO  SEMICONDUCTOR  SUPERMARKET 


RF  DEVICES 

2N3375    3VM0QMH*        .5  60 

2**3866    tW400«IHi 99 

2N5589    3WT7SMH*  ...475 

2N5590  10W  175  MH*  . .  .  7  JO 
2N5391  25W  175  MHt       10.0$ 


2N6OB0  4W175MHJ 
2N60S1  ISW05MH; 
2NG082  2SW  175MH* 
2NG083  30W  175  MH* 
7N6084  40W  175  MRr 


■  ■  ■ ■ 


.  .  5.40 

8  45 

1095 

.  UM 

b,so 

.  12.B0 
1 5  tor .99 
1 D  for  99 


HEAVY  DUTY  RJLC.TI.FJEB5 

200  Vol T  100  Amp  UOB 

200  VolT250AmpDD3 

400  Volt  2  Ama  Silicon  Rectifier  RCA  . 

1000  Volt  2  Amp  Silicon  Recltficf  RCA 

10,000  Vott  Silica*  Rectifier  Ette  66  mA  .  -  2. 95 

ALDELCQ  KITS 
Digital  Clock  Kit.  Hriiwi  Mmutei  &  Seconds.  Largs  hsM  inch  LED 
readout*,  Elapstd  nme  indicator    12  hour  I  or  mat  wild  24  hour 
alarm.  Snooze  feature,  AM  PM  indicator,  power  supply,  power 
loiluN!  Indicator,  Complete  with  wood  grain  cabinet.  $21.% 

LOGIC  PROBE  KIT  LED  indicaiou  S14.95 

LEDS 

Jumbo  Rtth.  long  o«  trurt  bulb 

Jumbo  Orange.  Grn.  Clear  Red  Of  Grn  . . . 
299  Serin,  Sttca,  Orange.  Yellow  or  Red  . 
RL2  or  Mop  a  Red 


...... 


Sty  SI  00 

Stof  SLOO 

5fof  $1,00 

5  for  SLOO 


ZENER5 

IN746  in  1N759  4GC  Mw  cs  .25        !N472fitO  1N4764  1  w.    ,  .  .35 
10  assorted  zurtst  diodu*  unmarked .......  1,99 


TC106SSCR     . 

MPSA14    , 

2N30S5 

2N2926NPN  .  ..  , 
2P43904  or  2M3906 
2N5496  or  2N610B 
FT06Q1  FET  ......       . 

40673    

741  or  709  14  Pin  DIP    . 

555  Timpf 

556  Dual  555 

200  Vol!  25  Amp  fruloe 
IPOT4    1N414B  tO 

IN34    1N60    1N64     10 


. - .  -90 

10r  99 

10   99 

35 

.    ,99 

._1.SE 

...25 

75 

1  75 

100 

for  99 

for  99 


TTL'i 
74O0 
7401    .. 

Mod 

7404 

■':■:  = 

7406  ., 

7407  ., 

7411  .; 

7413   .. 
7430 
7437 
7442 
.-.*»  h-Mi 


30 

.  20 

20 

.25 

.25 

.  .  .46 

,  ,  ,45 

.  ,  .30 

.  .    H5 

20 

,50 

1  to 

othtn 


7475 

7490 

7492 

74121 

74123 

74162 

74165 

74166 

74177 

741  SI 

74192 

74193 


.80 
90 

r      ,SO 

60 
1.10 
T  25 
2.00 
1.75 
1.35 
3  90 
1  50 
1.45 


Mfr  Quoir  on  any  dtvtcm  _rf  any  (tusnttty.  At!  items  poittwd.  55  00 
\r?in.  order.  Send  stamp  for  catalog  NVSamf  fa*. 


P.O.  Box  341  A.  Lynbrook    NY    11563 


Computer  Hobbyists ! 

Bargain  hunt  and  sell  via  ON_LINE 

18  issues/year  —  S3.75 

Free  sample  issue 

OIM_LINEl  24695  Santa  Cruz  Hwy. 
Los  Gatos  CA  95030 


QSL  FORWARDING 

To  US  (ill  K,W)-5c  per  card,  to  other  herrn 
or  ISWLi-4c.  10  percent  discount  to  mem- 
bers of  participating  club*  -  just  send  me  a 
list  of  members1  calk  &  a  tingle  address. 
W7IZH  QSL  SERVICE 
Box  17987-S 
Tucson,  AZ     65731 


LOGIC  PROBE  KIT 


i 


$14.95 


(plus  shipping. 

Now!  A  Digital  Logic  Probe  kit  at  a  realistic 
price.  Red.  Green,  and  Yelfow  light  emitting 
diodes  signal  the  presence  of  logic  levels 
encountered  in  digital  circuitry.  Utilization 
of  transistor  and  integrated  circuit  switching 
techniques  permit  the  DIGAPEAKE-A  to 
indicate  logic  1,  logic  0,  and  pulsing  circuit 
conditions.  Complete  kit  including  easy 
instructions  is  available  now  from  .  ,  , 

Chesapeake  Digital  Devices  Inc. 

PO.  BOX  341 
Havre  rie  Grace,  Md\  21076 
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TDL  IS  PROUD  TO  ANNOUNCE  THE  REVOLUTIONARY  Z-80  CPU  CARD, 
AN  ALTAIR/IMSAI  COMPATIBLE  CPU  CARD  FEATURING  THE  POWERFUL 
Z-80  uP  PRODUCED  BY  ZILOG  INCORPORATED.  WHAT'S  SO  REVOLUTION- 
ARY ABOUT  THE  Z-80?  A  LOOK  AT  THE  FOLLOWING  COMPARISONS 
WILLSHOWYOU: 


As  you  can  see,  the  Z-80  is  a  very 
powerful  and  fast  uP  -  in  lact  its  a  NEXT 
generation  microprocessor.  And  its 
available  to  you  in  a  totally  compatible 
formal,  NOW.  Just  unplug  your  current 
CPU  card,  plug  in  the  Z-80  CPU.  load 
a  program,  and  you're  up  and  running  - 
with  a  NEXT  generation  uP.  The  power 
and  versatility  of  the  Z-80  is  unequalled 
in  the  uP  field,  and  it  opens  the  door  to 
tremendous  developments  in  the  state  of 
the  art.  More  powerful,  faster,  and  less 
memory  consuming  versions  of  your 
current  8080  software  are  just  a  part  of 
the  possibilities  the  Z-80  provides.  (TDL's 
own  8-K  BASIC  for  the  Z-80  will  be 
available  in  September.) 

Each  Z-80  CPU  kit  comes  complete  with: 
»  Prime  commercial  quality  boards,  1C 
sockets  etc. 

•  easy  to  follow  instructions 

•  Zi log's  Z-80  Manual 

•  Schematics 

•  An  easy  to  understand  and  apply  user's 
guide 

•  TDL's  Z-MONITOR  on  paper  tape  (soon 
to  be  available  in  deluxe  PROM  version) 

•  And  membership  in  the  Z-80  user's 
g  roup. 

Mora     up     to     the     Z-80.     Only     $269. 

THE  FASTEST  RAM?  The  high  speed 
capability  of  the  Z-80  demands  an  extra- 
fast  RAM  to  back  it  up,  and  TDL's  new 
Z8K  RAM  board  fills  the  bill.  The  Z8K  is 
an  8K  by  8  static  RAM  with  the  fastest 
access  time  in  personal  computing  -  215ns. 
Its  the  only  RAM  in  personal  computing 
fast  enough  to  let  the  Z-80  run  at  full 
speed  with  no  wait  states.  If  that  isn't 
enough,  it  also  happens  to  be  one  of  the 
lowest  powered  RAMs  around  as  well. 
Only  150  ma  typical  current  load  on  the 
5V  supply.  That  makes  the  Z8K  run  cool 
-and  perfect  for  battery  standby  opera- 
tion as  well.  Other  so-called  "tow  power" 
4K  RAM  boards  can't  compete  with  these 
specs.  Its  the  perfect  match  for  the  Z-80* 
and  its  features  and  low  cost  make  it  a 
perfect  match  for  ANY  uP,  (It's  fully  Altair 
bus  compatible  of  course,,.)  Price:  Only 

WHAT     ABOUT     QUALITY?     All     TDL 

products  share  one  thing  in  common  - 
exceptionally  high  quality.  The  quality 
starts  with  engineering  that  is  dedicated 
to  keep  your  system  state  of  the  art  at  the 
lowest  possible  cost.  Consider  also  the 
"Qual  Division"  whose  ONLY  purpose  is 


Comparison  of  the  Zllog  Z-80,  Intel  8080,  and  Motorola  6800CPU  chips 

Z80  8080  6800 

NUMBER  OF: 

instructions 

Internal  Registers 

Addressing  Modes 
Voltage  Required 
Standard  Clock  Rate 
Clock  Phases 
Clock  Voltage 
DynamicRAM  refresh  and  timing  signals 

without  slowing  down  CPU  or 

requiring  additional  circuitry 
Single  instruction  memory  to  memory  and 

memory  to  I/O  BLOCK  TRANSFERS 
Single  instruction  SET,  RESET,  or  TEST 

of  any  bit  in  accumulator,  any 

general  purpose  register,  or  any 

external  memory  location 
Single  instruction  BLOCK  SEARCH  of 

any  desired  length  of  external 

memory  tor  any  8-btt  character 
Non-Maskable  Interrupt  and  TTL 

compatible  inputs 
Internal  sync  of  inputs  end  direct 

strobe  of  outputs 


158* 

78 

72 

17 

T 

6 

10 

7 

8 

+5 

+5.^5, 

+12 

+5 

DC-3MHZ 

0.5-2MHz 

0.1-1MHZ 

1 

2 

2 

4.2 

84 

4.8 

Yes 

No 

No 

Yes 

No 

No 

Yes 


Yes 
Yes 
Yes 


No 


NO 


No 

No 

No 

Yes 

No 

No 

*  Includes  all  78  machine  code  instructions  of  the  8080 A  and  ts  therefore  capable 
of  running  any  standard  8080A  software  without  modification. 

ADDITIONAL  FEATURES  OF  THE  Z-80: 

*  Up  to  500%  more  throughput  than  the  8O80A 

*  Requires     25%     to     50%     less     memory  space     than     the     8080 A     CPU 

*  Three    modes    of    fast    interrupt    response  plus    a    non-maskable    interrupt 

*  Outperforms     any     other     microcomputer  in     4-,     8-,     16-bit     applications 


to  keep  TDL's  products  the  best  in  the 
industry.  And  our  products  use  only  the 
finest  boards  available,  prime  components, 
sockets  for  alt  ICs,  gold  plated  edge 
contacts  and  other .  earmarks  of  a 
commercial  grade  product.  And  its  backed 
by  a  solid  90  day  guarantee  on  parts  and 
materials, 

SAVE  MONEY  NOW  Order  both  a  Z-80 
CPU  card,  and  one  or  more  Z8K  RAM 
boards  before  September  1st,  1978,  and 
you  can  deduct  10%  on  the  total  cost.  Act 
now  while  this  special  offer  lasts  {Does 


not  apply  to  COD  orders.) 
HOW  TO  ORDER  Just  send  check  or 
money  order,  or  use  your  BankAmericard 
or  Mastercharge,  and  your  orders  will  be 
shipped  to  you  postpaid  within  30  days. 
COD  orders  must  be  accompanied  by  a 
25%  deposit.  Your  credit  card  order  must 
include  the  serial  #  of  the  card,  expiration 
date,  and  your  order  must  be  signed.  New 
Jersey  residents  add  5%  state  sates  tax 
For  more  information,  send  for  our  fr 
catalog. 

Dealer  Inquiries  Invited 


TDL 


(609)  392-7070 


TECHNICAL  DESIGN   LABS  INC. 
342  COLUMBUS  AVENUE 
TRENTON,  NEW  JERSEY  08629 


Alton  S.  Joffe  W3KBM 
I  005  Twining  Road 
Dresner  PA   19025 


Character  or  Function 


ASCII  character  to  match 
Baudot  code 


A 

Cor  # 

B 

Yor9 

C 

N  or  period 

D 

1  or) 

E 

A  or  ! 

F 

M  or  carriage  return 

G 

Zor : 

H 

Tor  4 

1 

&  or  F 

J 

Kor  + 

K 

Letter  0  or  / 

L 

Ror2 

M 

\or< 

N 

Lor , 

0 

Xor  8 

P 

6orV 

Q 

Wor7 

R 

J  or  line  feed 

S 

Eor  % 

T 

P  or  Zero 

U 

G  or 'or  Sell 

V 

A  or  > 

w 

Sor  3 

X 

=  or] 

Y 

Uor  5 

z 

Q  or  T 

CR 

Hor  ( 

LF 

Bor" 

Letters 

-or  ? 

Figures 

;or  [ 

Space 

D  or  $ 

Table  L  ASCII  keyboard  characters  which  will  produce 
corresponding  Baudot  characters.  Only  bits  one  through  five 
of  the  ASCII  character  are  used. 


Sneaky  Baudot 

--with  an  ASCII  keyboard! 


Here      are      some 
apparently     unrelated 
items  to  fit  together. 

1 .  From  what  I  have 
heard  and  copied  FiTTY-wise, 
most  of  us  hams  are  not  the 
world's  greatest  typists;  hunt 
and  peck  sounds  like  the 
order  of  the  day. 

2,  The  April  '76  issue  of 
73  Magazine  has  a  great  idea 
article  on  a  RTTY  generator 
by  WA6JMM. 

3.  There  are  lots  of 
keyboards  around  but  they 
mostly  spit  out  their  dope  in 
ASCII  whilst  we  ply  our  trade 
with  Baudot. 

4,  There  are  splendid 
circuits  for  getting  Baudot 
from  an  ASCII  keyboard,  but 
they  tend  to  be  exotic  and 
mildly  expensive. 

If     we     are     willing     to 


compromise  our  aesthetic 
sensibilities  just  a  smidgin, 
accept  hunt  and  peck  as  a 
legitimate  life  style,  we  can 
take  the  ASCII  keyboard, 
rearrange  the  key  caps  a  bit, 
throw  away  bits  6  and  7  of 
the  ASCII  code,  and  feed  the 
result  into  the  versatile  TTY 
generator  of  WAS] MM. 

The  accompanying  table 
shows  the  cross  referencing  of 
Baudot  to  the  first  five  bits  of 
the  ASCII  code.  Naturally 
you  will  have  a  lot  of  keys  on 
the  standard  ASCI  I  keyboard 
that  you  will  have  no  use  for 
as  the  entire  Baudot  budget 
uses  but  31  keys.  Notice  that 
at  least  two  of  the  ASCII 
keys  will  produce  the  same 
Baudot  code  group  character, 
which  gives  you  some  choice 
as  to  how  to  lay  out  your 
revised  keyboard.  ■ 


Typ* 
11CQ1FC 

11 COS  DC 
11C0S0M 

11C06DC 

11C240C 

11C440C 

11CSSDC 

11C700C 

11CB3DC 

11C90DC 

1K900M 

11C91DC 

11C91DW 

*5H90DC 

95H90DM 

95H91DC 

95H91DM 


Description  Prica 

High    Speed    Dual    5-4    Input  OR/NOR 

515.40 

1  GHZ  Counter  Divide  By  4  $74.35 

1  GHZ  Counter  Divide  By  4  SI  10-50 

UHF     Prtscaler     750     MH*  0     Type 

Fhp/Ftep  $12.30 

Dull    TTL   VCW  S2.60 

Phase  Freq,    DeifctPr  12.60 

ECU  VCM  S4.53 

600  MHi  Flip/Flop  With  Reset  S12,30 

1   GHZ  248/256  Presenter  $29.90 

650  MHr  ECL/TTL  Prtscaler  116.00 

650  MHr  ECL/TTL  Prtscaler  $24.60 

650  MHi  ECL/TTL  Pfttcaler  $16  00 

650  MHj  ECL/TTL  Prtscaler  $24.60 

250  MHi  Premier  $9.50 

250  MHi  Prescalff  $16-55 

250  MHi  Presenter  $9,50 

250MHiPmcaffr  $16  50 


THIS  MONTH'S  Specials 

Vw   Fairchild  VHF  Prescaler  Chips 


IP21 

51995 

6146A 

S4  25 

W 

RCA  40290 

12  5*    Ft    T»p    SOOMHi  2 

watts 

2E26 

54  00 

6146B/829SA 

$5  50 

£K 

mm     Jt    p. 

in  0  5  waits 

$2  48 

4X1 5DC 

516  00 

6360 

$5  50 

O 

4*150A 

S15  00 

6661 

$1  00 

h» 

2N28S7 

5185 

2N5637 

$2070 

4C*250B 

$24  0Q 

6680 

$1  00 

to 

2N337S 

S7  00 

2N6080 

$545 

4X250F 

S22  00 

6681 

51  00 

& 

2N3866 

SI  08 

ZN60B1 

$660 

DX415 

52500 

6939 

55  50 

Z 

2M4Q7? 

SI  50 

2 N 6082 

511  25 

572B/T16CL 

522  00 

7984 

53  95 

< 

2U4427 

SI  20 

2N6GS3 

$12  95 

811A 

57  95 

8072 

$32  DO 

OC 

2N5179 

S6S 

2M6084 

S13  75 

813 

S19  00 

8106 

$1  95 

r™ 

2N5589 

54  bO 

2N6166 

S85  00 

931A 

S9S5 

8156 

5395 

LL 

2N5590 

$6  30 

WRF511 

SB  60 

4652/8042 

56  *5 

8950 

$5  50 

a 

2M5591 

510  35 

MMCM91B 

$2.50 

5894 

532  00 

6LQ6 

S3  95 

HUT  2857  S2.& 

7ZB92C39A  10forS12.W 

2543  N.  32ND  STREET 
PHOENIX,  ARIZONA  85008 
PH.  602  957-0786 
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6  King  Richard  Drive 
Lon  don  deny  NH    0305  3 

Steve  Ciarcia 
1 24  Hebron  Ave. 
Glastonbury  CT  0603Z 


Simple  Graphics  Terminal 


--using  inexpensive  surplus  equipment 


Several  designs  have  been 
presented  in  the  past 
that  would,  in  one  way  or 
another,  allow  the  display  of 
graphical  data  on  a  CRT. 
Although     these     several 


approaches  will  accomplish 
the  stated  objective,  each  has 
the  shortcomings  of  requiring 
the  builder  to  fend  for 
himself  when  it  comes  to  the 
actual   output   device  to  be 


used.  The  graphics  display 
described  in  this  article  takes 
advantage  of  a  group  of 
read  y  -  m  ade  subassemblies, 
which  when  interconnected 
and  properly  interfaced  with 
the  graphics  driver  portion  of 
this  project,  will  result  in  a 
first  class  graphics  display 
with  capabilities  far  in  excess 
of  those  attainable  with  a 
simple  oscilloscope 
adaptation  or  a  raster-scan 
television  readout  device. 

To    illustrate   that    point, 
consider   the  following.  The 

raster-scan  home  television 
type  display,  such  as  that 
used  in  several  popular 
alphanumeric  displays,  can  be 
used.  But,  the  display  is 
overly  complicated  and  will 
appear  as  a  connection  of 
blocks  rather  than  as  pure 
line  segments.  Consequently, 
since  graphics  display  implies 
a  random  display,  a  single 
memory  cell  is  required  for 
every  defined  location  on  the 
screen,  with  the  block  size 
determining  the  maximum 
number  of  locations  and 
hence,  the  resolution.  The 
finer  the  detail  required,  the 


smaller  the  blocks  and  the 
more  memory  cells  required. 
If  the  complete  screen  is  to 
have  256  elements  or  blocks, 
these  individual  units  could 
be  defined  by  four  bit  X  and 
Y  addresses  and  32  bytes  of  8 
bit  memory.  The  resolution 
in  a  display  with  these  few 
points  would  be  terrible. 

An  8  bit  microprocessor 
works  best  with  multiples  of 
8  bits.  If  we,  therefore,  made 
a  display  incorporating  an  S 
bit  X  address  and  an  8  bit  Y 
address,  it  would  fit  nicely 
and  be  easy  to  work  with. 
This  display  would  be  of 
fairly  high  resolution  since  it 
now  has  65,000  discrete 
locations.  The  only 
complication  is  that  it  will 
require  8K  bytes  of  memory 
to  store,  regardless  of  the 
picture  being  displayed.  This 
will  always  be  the  case  in  any 
digital  storage  system*  The 
computer  must  account  for 
every  dot  on  the  screen  (65  K) 
and,  depending  on  whether 
there  is  a  one  or  a  zero  stored 
in  the  memory  location 
defining  that  spot,  it  will 
make  it  either  black  or  white. 
Additional     information     is 


im  i 


16 


required    if   gray    tones  are 
involved. 

A  much  better  system  is 
one  which  incorporates  this 
same  high  resolution  but  does 
not  have  to  provide  storage 
for  anything  other  than  the 
actual  displayed  points.  The 
one  described  here  is  just 
such  a  system. 

What  Is  Graphics  Display? 

Everybody  knows  what  a 
graphics  display  is,  right?  We 
all  know  that  a  graphics 
display  wilt  allow  us  to 
observe  phenomena  in  that 
f  ami  liar  Etch- A- Sketch 
format  drilled  into  us  since 
kindergarten  days.  Using 
appropriate  input  signal 
conditioning,  a  graphics 
display  can  be  just  about 
anything  we  want  it  10  be  . . . 
from  a  simple  tic-tac-toe 
pattern  to  a  very  complex 
schematic  or  logic  diagram. 
We  can  even  play  games  such 
as  Space  War  and  tennis, 
display  a  graph  of  the  current 
stock  market  trends,  pfot 
temperature  and  humidity, 
and  on  and  on. 

That's  terrific.  Everyone 
should  have  one,  you  say? 
Agreed.  The  following 
paragraphs  will  describe,  in 
sufficient  detail,  a  method 
whereby  the  average 
experimenter  can  acquire  alt 
of  the  parts  and 
subassemblies  needed  to 
construct  just  such  a  device. 
Basically,  this  graphics 
display  consists  of  a  group  of 
ready*  made  subassemblies 
which,  when  modified  per  the 
instructions  contained  herein, 
will  result  in  a  very  high 
performance  X-Y  display. 
The  readout  device  is  a  12" 
diagonal  TV-like  CRT  with  a 
very  bright  green -blue  trace. 
This  CRT  has  a  medium 
persistence,  which  is  desirable 
in  the  interests  of  flicker 
reduction.  Additional 
electronics  are  described  to 
transform  the  output 
instructions  from  any 
microprocessor  into  the 
analog  vol  tage  s  and 
positioning  signals  used  to 
actually  produce  the  various 
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line  segments  that  will  make 
up  the  desired  display  of 
information. 

It  should  be  noted  that 
this  article  and  the  graphics 
display  described  are  the 
result  of  the  joint  efforts  of 
the  authors  to  pull  together 
the  many  bits  and  pieces  of 
pertinent  information  and 
ideas  which  abound  in  the 
field  today.  We've  drawn  on 
ideas,  and  in  some  cases  used 
portions,  of  previously 
described  circuits  to  arrive  at 
the  final  configuration 
presented  here.  Our  only 
claim  to  originality  is  that  we 
have  integrated  these  various 
data  into  a  workable, 
practicable  and  AVAILABLE 
piece  of  equipment  intended 
to  do  a  specific  task  well,  but 
also  have  a  degree  of 
expandability  for  new 
techniques  of  the  future. 

So  much  for  the  commer- 
cial. Now  it's  time  to  get  on 
with  the  description  of  the 
project.  We'll  start  with  the 
basic  CRT  display,  since  that 
is  the  easiest  portion.  What 
could  be  easier  than  simply 
sending  off  an  order  for  a 
couple  of  boxes  full  of 
already  constructed  gear  and 
waiting  patiently  for  the 
order  to  arrive?  Well,  there's  a 
wee  bit  more  to  it  than  that, 
but  not  much,  Suntronix 
Company  (London  derry, 
N.H.  and  Lawrence,  Mass,)  is 
once  again  selling  a  package 
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Fig.  7.  Input  register  and  DAC* 


of  electronic  subassemblies 
that  include  all  of  the  basic 
electronic  items  needed  to 
construct  the  X-Y  display 
portion  of  this  project.  These 
subassemblies  include  all  of 
the  powr  supplies,  both  high 
and  low  voltage,  the  vertical 
and  horizontal  deflection 
amplifiers,  a  special  yoke  for 
the  magnetically  deflected 
12"  CRT,  four  PC  cards,  a 
chassis  and  base  to  hold  these 
subassemblies  and  a  neat 
enclosure  to  hide  all  of  the 
above.  Also  included  in  the 
package  price  is  a  keyboard, 
ASCII  encoded,  with  an 
enclosure  that  fits  nicely  with 
the  rest  of  the  equipment, 
Complete  data  in  the  form  of 
schematic  diagrams  for  each 
subassembly  is  included-  As 
received  from  Suntronix, 
these  subassemblies  will  inter- 
con  nect  without  major 
modification  to  provide  the 
basic  X-Y  display.  So,  first 
thing  to  do  is  fire  off  an  order 
to  Suntronix  for  the  com- 
plete package  of  sub- 
assemblies. 

Now  the  hard  part.  You 
must  decide  whether  you 
want  to  build  the  CRT  driver 
from  scratch  or  order  one 
from  Suntronix,  Whichever 
route  you  choose,  you  should 
read  the  following  technical 
description  anyhow,  so  put 
off  the  hard  part  (the 
decision- making)  and 
continue  to  read. 


CRT  Graphics  Driver 

The  graphics  driver  is  the 
interface  between  the  actual 
display  and  the  micro- 
processor.  Il  translates  the 
binary  coded  coordinates 
presented  to  it  through 
software  routines  to  analog 
voltages  which  position  the 
CRT  beam  appropriately. 
This  driver  is  a  fairly  simple 
system  designed  to  draw  line 
segments  with  a  very  high 
degree  of  resolution,  yet 
requires  only  beginning  and 
ending  cartesian  coordinates 
to  define  that  line  segment. 
For  example,  a  line  running 
diagonally  across  the  CRT 
screen  from  upper  left  to 
lower  right  (-X,  +Y  to  +X,  -Y) 
requires  only  four  eight  bit 
bytes  to  define  the  line.  Beam 
position  is  proportional  to 
the  analog  voltages  applied  to 
the  inputs  of  the  deflection 
amplifiers-  The  digital  to 
analog  converters  (DACs)  in 
the  graphics  driver  convert 
the  eight  bil  coordinates  to 
the  analog  voltages  they 
represent.  Continuous 
scanning  of  a  series  of  these 
values  connects  many 
individual  line  segments  to 
produce  the  desired  figures  or 
pictures  or  whatever. 
Additional  circuitry  is 
included  to  assure  a  relatively 
uniform  beam  intensity 
regardless  of  where  the  beam 
is  commanded  to  go.  Also, 
blanking  of  unwanted  beam 
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movements  is  included. 

Input  Registers  and  DACs 

The  graphics  driver  has 
been  designed  to  be  driven  by 
any  eight  bit  microprocessor 
such  as  the  8008,  8008- 1.  It 
h  compatible  with  any  faster 
eight  bit  machine  so  long  as 
the  software  scanning 
routines  do  not  exceed  the 
processing  and  analog 
conversion  time  of  the  driver. 
Though  somewhat  modified, 
this  circuit  is  based  upon  a 
similar  design  by  Hal 
Chamberlin  and  presented  in 
the  first  three  issues  of  TCH* 
Basically,  the  design  is  a 
software  graphics  driver. 
Computer     instructions     are 


used  to  output  the  binary 
position  coordinates  to  the 
driver  eight  bits  at  a  time; 
first  an  X  position,  then  a  Y 
position.  Together,  these 
sixteen  bits  represent  the  X,Y 
beginning  position  of  a  line 
segment.  Next,  the  computer 
outputs  the  X,Y  values  of  the 
ending  position  of  that  line 
segment  and  the  driver  un~ 
blanks  the  CRT  beam  to 
allow  display  of  this  motion 
between  the  start  and  end 
positions.  Since  this  display  is 
software  driven,  the  total 
number  of  displayed  lines  is  a 
function  of  the  computer's 
speed.  Refresh  of  the  display 
is  accomplished  by  having  the 
computer     scan     the     co- 


ordinates continuously.  If 
there  are  too  many  points, 
the  display  will  appear  to 
blink  or  jitter.  The  CRTs  P31 
phosphor  helps  to  correct  this 
condition  by  allowing  more 
time  between  refresh  cycles. 
This  will  be  helpful  to  people 
with  slow  computers! 

Four  instructions  are  used: 
Xmove,  Ymove,  Xstore  and 
Ydraw.  They  are  actually 
four  output  strobes  from  the 
computer  which  are  enabled 
by  the  transfer  of  position 
data  to  the  graphics  driver 
storage  registers.  When 
Xmove  (the  I/O  instruction 
out  put  ting  data  to  whatever 
output  port  is  chosen)  is 
executed,  the  contents  of  the 
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microprocessor's  accumulator 
are  transferred  via  the  eight 
bit  data  bus  to  an  eight  bit 
register,  A13.  Next  a  Ymove 
is  executed  and  the 
accumulator  contents  are 
transferred  to  AIL  Connected 
to  these  registers  are  two 
eight  bit  DACs,  AH  and 
A15.  The  converters  free  run 
and  will  follow  any  change  in 
value  of  the  input  registers. 
Within  a  few  microseconds  of 
data  input,  the  respective  raw 
X  and  raw  Y  voltages  will 
have  settled  out  and  now 
represent,  in  analog  form,  the 
digital  X  and  Y  coordinates 
from  the  computer.  As  the 
instructions  implied  (Xmove 
and  Ymove),  the  beam 
position  changes  to  follow 
this  new  input  but  is  not 
displayed  since  the  beam  is 
blanked  during  this  period. 

The  actual  analog  voltage 
is  a  function  of  the  1408L8 
DAC,  This  device  behaves  like 
a  programmable  current 
source  set  by  the  reference 
current  at  pin  14.  In  this 
particular  design,  the 
reference  current  is 
approximately  2,0  mA. 
Binary  inputs  to  the  DAC 
provide     the     equivalent 

fraction  of  the  reference 
current  at  the  output.  For 
example,  if  the  input  to  the 
DAC  were  00100000,  the 
output  current  would  be 
32/256  of  the  reference 
current.  This  signal  is  more 
useful  and  manageable  in 
voltage  form.  That's  the  job 
of  op  amps  A1  and  A2+  These 
op  amps  are  configured  as 
current  to  voltage  converters 
with  adjustable  gain  and 
offset.  With  an  input  of 
00000000  binary,  the  output 
should  be  adjusted  to  a  value 
of  -2,5  volts.  Adjusting  the 
gain  and  offset  trimmers 
alternately  will  produce  the 
desired  results.  Conversely,  an 
input  of  10000000  should 
produce  an  output  of  +2.5 
volts.  This  voltage  range  is 
not  compatible  with  the 
display  deflection  amplifiers 
as  received,  and  will  be  scaled 
by  additional  circuitry  in  the 
display  driver  electronics. 
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We're  pleased  to  announce  the  availability  of  a  limited  quantity  of  various  subassemblies  which  can  be 
readily  utilized  to  construct  a  fantastic  visual  read-out  monitor.  Each  subassembly  is  removed  from 
functioning  systems  and  can  be  used  alone  or  in  combination  with  other  devices  to  produce  a  SSTV 
Monitor,  a  big  screen  oscilloscope,  a  visual  RTTY  Monitor  or  even  a  video  monitor  for  use  with  a  computer. 
Construction  articles  using  these  subassemblies  have  been  published  in  73  with  more  coming  in  future 
issues.  Don't  miss  out  this  time  around  -  order  one  or  several,  but  please  don't  delay  —  the  supply  is 
limited.  Please  call  for  further  information. 

,4.  ASCII  KEYBOARD  -  This  is  a  ?  bit 
parallel  ASCII  encoded  keyboard.  Plugs  into 
the  front  of  the  chassis  mounting  base. 
Makes  a  very  professional  Video  Readout 
Terminat  combination.  These  hey  boards  are 
in  like  new  condition,  have  interconnection 
data  etched  on  the  IC- Diode  matrix  PC 
board.  They  can  be  readily  used  for  any 
ASCII  encoded  requirement.  Similar  key- 
boards, when  available,  sett  for  almost  two 
time s  the  very  low  SUNTHONIX  price  of 
$39.95  FOB. 

flt    ENCLOSURE    AND   BEZEL    FOR    12" 

CRT  —  This  m  the  frosting  on  the  cake,  All 
components  A  thru  G  fit  perfectly  inside 
this  enclosure.  It  is  hinged  and  can  be  lifted 
for  ea&y  access  to  the  electronics.  It  will 
really  drens  up  any  project*  Measures 
approx.  22"L  x  18"W  x  20"H  and  weighs 
approx.  1 0  lbs.  Made  of  steely  with  a 
handsome  blue  crackle  finish.  Get  'em  white 
they  last,  for  $7-95  FOB. 

C,  BASIC  CHASSIS  AND  MOUNTING 
BASE  for  12"  big-screen  CRT,  Tube  can  be 
mounted  either  vertically  or  horizontally  by 
rotating  front  plate  90  degrees.  Comes  with 
base,  on-off  sw.  and  intensity  control,  four 
controls  for  vert,  and  horU^  Has  plenty  of 
room  for  most  any  electronics  needed  for 
your  pet  project.  All  subassemblies  offered 
will  perfectly  fit  in  spaces  pro videdf  Why  try 
to  cut  the  metal  yourself?  Thin  chassis  will 
let  you  concentrate  on  the  electronics 
instead  of  the  metalworklt  Order  now  for 
only  $29.95  FQBt  less  CRT. 

D.  FOUR  PC  BOARDS  CHOCK  FULL  OF 

GOODIES  —  Two  D/A  converters,  one 
I C  loaded  logic  board,  and  one  multipurpose 
board.  We  hove  no  schematic  data  for  these 
boards  at  present.  We  will  supply  any  data 
we  obtain  to  purchasers  as  we  get  it.  Of 
course  when  we  finally  figure  out  what 
these  boards  are  good  for,  the  price  wilt 
change  accordingly.  Take  the  gamble  now 
and  well  provide  any  data  we  get  free  of 
charge.  Set  of  4  $19.95  FOB. 


E.  VERTICAL  AND  HORIZONTAL 
AMPLIFIER  Subassemblies  *mm  Good  for  a 
conservative  I  SOW  complementary  DC 
coupled  output,  Freq.  resp,  beyond  2.0 
MHz.  Parts  atone  worth  many  times  the  tow, 


FLASH  -  FLASH  -  FLASH 

We  have  the  Graphics  Driver  Units  as  described  on  page 

16   of   this   issue.    Production    units   will    fit    the    44    pin 

onnector  in  the  chassis  requiring  only  slight  rewiring.  Comes 

ompJetely    assembled    on    one    PC    card    fully    tested    and 

■  adjusted.  Complete  instructions  with  diagrams  included  for* 

easy  hookup.  We  will  also  make  available  a  kit  which  includes 

all  parts  and  PC  card  with  instructions;  you  need  only  supply 

the  solder  and  the  labor.  These  Graphics  Drivers  are  made  with 

new  factory  components;  no  surplus  or  reject  parts.  The  design 

is  excellent  and  the  unit  operates  as  described  in  the  article, 

Can    also    be   interfaced  to   ANY   X-Y    Display  such   as   an 

Oscilloscope  or  Video  Display.  Order  now. 

Fully  Assembled  and  tested  -  SI  19.95 

Kit,  complete  parts  &  PC  -  S99.95 

PC  Card  w/instruct.  -  S19.95 


tow  price  of  $24,95 
FOB. 


ea.t  or  both  for  $39.95 


m 


m 


F.  CRT  HIGH  VOLTAGE  POWER  SUPPLY 
—  This  is  a  real  super  CRT  High  Voltage 
Power  supply,  providing  alt  voltages  needed 
for  any  CRT.  Outputs  10  I4KV  £>C\  pirn 
850  Vdc.  minus  150  Vdc.  Needs  inputs  of 
plus  5,0  Vdc,  plus  15.0  Vdc  and  a  drive 
signal  of  appro*  8.4  kHz  @  1.0  vrms  or 
more.  All  inputs/outputs  via  plug/jack 
cables  and  even  has  a  socket  /cable  assy  for 
the  CRT.  A  very  fine  buy  at  only  $29.95 
FOB. 

G.  LOW  VOLTAGE  POWER  SUPPLY—  A 
real  brute  used  to  supply  ail  tow  voltages 
needed  b\  the  typical  monitor.  Input, 
ll?Vac.  outputs:  plus  15.0  Vdc  @  10.0  A; 
minus  15.0  Vdc  ®  1 0.0 A;  plus  5.0 Vdc  © 
more  than  2.0  A,  all  regulated.  Mounts  on 
the  rear  of  the  Basic  Chassis.  Weighs  approx 
45  lbs.  Onty  $29.95  FOB 


Terms:  Ft/If  price  p/us  shipping  cost  must 
accompany  order.  Ato  CODs.  AM  prices 
subject  to  change  without  notice*  Price 
includes  data  package  of  schematics  of 
applicable  subassemblies*  Previous  pur- 
chasers can  obtain  this  data  package  free  of 
charge  by  sendmg  LARGE  mam  la  envelope 
(B  *  *2\  pins.  50d  in  stamps  or  coin  along 
wtift  a  copy  of  original  invoice  as  proof  of 
purchase. 


PACKAGE  DEAL  —  For  the  really  serious  experimenter  we'll  make  a  very  special 
offer  —  you  can  buy  aff  of  the  sub-assemblies  listed  above  plus  a  good  12"  CRT,  a 
muffin  fan  for  cooling.  DON'T  miss  out  on  this  real  money-saving  buy.  The 
individual  prices  for  the  sub-assemblies  add  up  to  $207.60.  You  can  buy  The 
entire  package  for  the  very  low  price  of  $175,00  FOB.  Shipped  only  to  areas 
served  by  UPS.    {Does  not  include  Graphics  Driver} 
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360    Merrimack    Street,    Lawrence   MA   01843   617-688-0751 
Hours:  8:00  am  to  5:00  pm 
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Vector  Generator 

The  raw  X  and  raw  Y 
voltages  from  the  DACs  go  to 
the  vector  generator  which 
uses  CD4016  quad  analog 
switches.  These  switches  are 
controlled  by  Ql,  Q2,  Q3, 
and  Q4,  a  level  shifter  that 
changes  the  voltages  from 
TTL  levels  to  MOS  levels, 
required  by  the  CD4016s, 
Each  switch  section  consists 
of  a  signal  input  and  output 
terminal  and  a  switch  control 
terminal.  When  this  control 
terminal  is  at  +7,5  volts,  the 
switch  is  on,  and  when  the 
control  terminal  is  at  -7,5 
volts,  it  is  off.  A  DM8800 
level  shifter  could  be  used  in 
place  of  the  four  transistors 
and  associated  components  if 
you  can  find  iL  The 
Sunironix  graphics  driver  uses 
the  transistor  version  In  the 
interest  of  simply  being  able 
to  obtain  the  parts  readily* 

In  the  quiescent  state, 
switches  1  and  3  are  on,  2  is 
off,  and  the  output  of  the 
vector  generator  is  equal  to 
the  raw  input  voltage.  When  a 
Ydraw  is  executed,  A20  fires 
for  approximately  20 
microseconds   and   turns  off 


switches  1  and  3.  During  this 
one  shot  period,  raw  X  and 
raw  Y  voltages  are  settling 
toward  the  new  input  values 
loaded  into  the  registers. 
These  values  correspond  to 
the  end  point  of  the  line 
segment.  The  display  is  still  in 
a  blanked  state,  and  with 
switches  1  and  3  off,  the 
vector  generator  is  acting  as  a 
sample  and  hold  circuit  in  a 
hold  condition  with  the  out- 
put  constant, 

When  the  first  one  shot 
times  out,  it  fires  A21  which 
has  a  period  of  approximately 
100  microseconds.  While  A21 
is  on,  the  beam  is  unblanked, 
switch  2  turns  on,  and 
switches  I  and  3  remain  off. 
In  this  state,  the  integrating 
capacitor  at  A9  starts 
charging  through  switch  2 
along  an  exponential  curve. 
Even  though  this  voltage  is 
actually  2  times  the  new  raw 
value  minus  the  original  raw 
value,  the  one  shot's  period  is 
adjusted  to  time  out  at  the 
correct  end  point  voltage  and 
provide  the  appearance  of  a 
straight  line.  The  fact  that  the 
output  voltage  changes  along 
an     exponential     curve     is 


irrelevant  as  long  as  both  axes 
are  identical.  At  the  con- 
clusion of  this  one  shot 
period,  switch  2  turns  off, 
switches  1  and  3  turn  on,  and 
the  display  blanks  again,  The 
output  voltage  readjusts  itself 
to  exactly  the  new  voltage 
through  switch  3, 

The  driver  electronics,  to 
this  point,  have  been  set  to 
produce  minus  and  plus  2.5 
volt  signals  for  octal  inputs  of 
000  and  377  respectively. 
This  five  volt  magnitude  is 
incompatible  with  the 
deflection  amplifiers  as  pur- 
chased. The  purpose  of  A6 
and  A1 0  is  to  scale  and  offset 
the  vector  generator  outputs 
so  they  are  within  0  to  -3 
volts  as  required.  Each  op 
amp  is  configured  as  a  non- 
inverting  summing  amplifier. 
The  span  adjustment 
alternates  the  5  volt  absolute 
magnitude  from  the  vector 
generator  to  3  volts  (plus  1.5 
volts  to  -1.5  volts).  The  offset 
pot  is  then  set  to  produce  an 
offset  of  -1.5  volts  with  no 
signal  in.  The  resulting  signal 
level  will  be  minus  3  volts  For 
an  octal  000  input  and  0  volts 
for  an  octal  377  input.  These 


two  settings,  as  well  as  the 
gain  and  offset  adjustments 
of  the  D  to  A  converters,  are 
best  done  by  loading  single 
values  in  the  registers  and  not 
trying  to  program  an  actual 
display. 

The  vector  generators  will 
need   slope   and   end   match 

calibration.  It  is  easiest  to 
adjust  the  vector  generator  if 
a  square  with  diagonals  from 
corner  to  corner  is  displayed. 
The  worst  case  for  the  driver, 
and  hence  the  optimum  case 
for  calibration,  is  the  display 
of  a  square  with  full  scale 
coordinates.  A  square  with 
two  diagonals  can  be  drawn 
with  6  line  segments  and  is 
illustrated  with  full  scale 
octal  coordinate  numbers  in 
Fig.  5.  The  brute  force 
display  method  is  to  write  a 
program  which  treats  each 
line  segment  as  a  separate 
entity  and  outputs  the 
display  coordinates  to  the 
driver  sequentially.  For  this 
particular  square,  the  program 
would  do  successive  outputs 
from  the  accumulator  of 
Xmove,  Ymove,  Xstore,  and 
Ydraw,  respectively,  for  the 
following  series  of  octal 
coordinates: 
000,000,000,377  (line  seg- 
ment 1);  000,377,377,377 
(line  segment  2); 
377,377,377,000  (line  seg- 
ment 3);  377,000,000,000 
(line  segment  4); 
000,000,377,377  (diagonal 
line  segment  5);  and 
000,377,377,000  (diagonal 
line  segment  6).  Repeat  con- 
tinually for  a  constant 
display. 

This  again  is  the  worst  case 
display  and  requires  optimum 
performance  from  the  driver. 
End  point  timing  problems 
will  appear  either  as  under-  or 
over-shoot  of  line  segment 
length  and  can  be  com- 
pensated by  adjusting  the  end 
match  pot  on  A21,  Slope 
problems  will  result  in  the 
diagonals  of  the  square  not 
meeting  in  the  corners.  Slope 
adjustments  are  made  with 
the  appropriate  pots  at  A5 
and  A9,  It  is  important  not  to 
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A1-A1G 
A11-A13 

A14-At5 

A16 

A17 

A1S-A19 

A20 

A21 

A22 

AH  resistors 

All  variable 


LM301A  Op  amp 

741 00  8  bit  Reg. 

1408 LB  8  bit  D  to  A  converter  —  Motorola 

7437  Quad  NAND 

7404  Hex  inverter 

4016  CMOS  quad  analog  switch 

741  23  One  shot 

74121  One  shot 

7410  3  input  NAND 
%A  W  5%  unless  otherwise  noted, 
resistors  are  trimpots  or  equivalent. 


Fig.  4.  Parts  /ist  for  graphics  driver. 


substitute  any  operational 
amplifiers  which  may  have  a 
slower  frequency  response 
than  the  LM301Ass  because 
this  will  compromise  the 
driver's  ability  to  track  large 
changes  in  input  coordinates 
and  will  attenuate  full  scale 
response.  An  additional  area 
of  concern  is  power  supply 
bypassing  and  grounding.  The 
largest  ground  plane  and 
thickest  wire  appropriate  for 
connecting  grounds  will  result 
in  the  least  noise  and  the 
cleanest  display.  Bypass 
capacitors  (.1  microfarad/25 
volt)  should  be  placed 
between  supply  voltage 
points  and  the  ground  plane 
at  a  number  of  locations  on 
the  display  driver  board.  Too 
many  is  always  better  than 
too  few  when  it  comes  to 
bypass  capacitors.  Make  the 
layout  orderly  and  neat  to 
reduce  crosstalk  and  avoid 
ground  loops.  If  separate 
power  supplies  for  the  +5 
volts,  +15  volts  and  -15  volts 
arc  built  and  connected  by  a 
cable,  it  is  a  good  idea  to  put 
extra  filter  capacitors  (100 
microfarad  or  higher/25 
volts)  on  these  power  lines 
where  they  enter  the  display 
board.  Tantalum  capacitors 
are  the  best  choice  but 
aluminum  foil  capacitors  are 
adequate. 

Now  that  you  know  how 
it  works,  ft  has  once  again 
come  to  the  hard  part;  a 
decision  must  be  made 
whether  to  "build  or  buy." 
Obviously,  the  quickest  and 
easiest  way  to  get  this  fas- 
cinating and  useful  instru- 
ment up  and  running  is  to 
purchase  the  graphics  driver 
and  the  set  of  subassemblies 


being  offered  by  Suntronix 
Company.  Certainfy  that  is 
not  the  only  way.  You  may 
choose  to  build  the  graphics 
driver  from  scratch.  With  the 
printed  circuit  card  available 
from  Suntronix  it  should  be  a 
relatively  simple  and  even 
enjoyable  task,  Merely  follow 
the  instructions  in  the 
following  paragraphs  and 
those  that  come  with  the  PC 
card. 

If  you  want  to  build  the 
driver  and  elect  not  to 
purchase  the  driver  PC  card, 
some  additional  comments 
are  in  order. 

Much  of  the  electronics  on 
the  four  PC  cards  that  come 
with  the  subassemblies  is 
superfluous  when  used  as  an 
X,Y  display.  The  two  6  bit 
digital  to  analog  converters 
previously  used  for  character 
placement  can  be  eliminated, 
as  well  as  the  actual  star  burst 
pattern  generator.  The  only 
other  alteration  is  to  isolate 
the  blanking  signal.  When 
these  few  tasks  are  completed 
and  external  voltages  applied 
where  the  DAC  inputs  had 
been  previously,  one  will  have 
an  operational  12"  X,Y  input 
CRT  all  ready  for  graphics. 

Testing  the  Unmodified  CRT 
Subassemblies 

Before  any   modifications 

can  be  made,  the  operational 
integrity  of  the  terminal  must 
be  established.  Even  though 
the  refrigerator  sized  con- 
troller necessary  for 
afphanumeries  is  missing,  the 
unit  is  capable  of  self- 
scanning  through  a  com- 
bination of  positions  and 
blanking  control  with  the  D 
to  A  cards  as  they  are.  To  test 


the  unit,  install  the  four 
cards.  The  card  closest  to  the 
screen  is  the  horizontal  DAC 
and  the  next  card  behind  it  is 
the  vertical  DAC.  Both  cards 
are  identical.  The  third  card 
in  from  the  tube  end  is  the 
integrator,  clock  conditioner, 
and  starburst  generator  card. 
Behind  it  is  the  digital 
position  and  unblanking  card. 
On  the  back  connector, 
labeled  J 103,  it  will  be 
necessary  to  put  in  a  1  MHz 
clock  signal  and  an  un- 
blanking signal.  The  1  MHz 
clock,  which  is  required  both 
for  the  high  voltage 
generation  and  character 
position,  is  applied  to  pins  8 
and  9  (8  ground  and  9  high). 
A  suitable  TTL  circuit  to  feed 
the  50  Ohm  load  presented 
by  the  CRT  is  illustrated  in 
Fig.  6.  It  is  not  necessary  that 
it  be  crystal  controlled,  but  a 
clock  input  is  required  at  all 
times  to  operate  this  unit, 
The  unblanking  signal  is 
applied  to  pins  10  and  11  (10 
ground  and  I  1  signal  in). 
With  the  clock  signal  applied, 
and  -5  volts  from  pin  11  to 
ground,  turn  on  the  display. 
A  fairly  noticeable  high 
pitched  tone  should  be  heard. 
This  ts  the  high  voltage 
oscillator.  Slowly  rotate  the 
intensity  control  (same  shaft 
with  the  on /off  control),  and 
a  pattern  should  appear.  This 
pattern  will  appear  as  though 
one  were  looking  at  ten  layers 
of  chicken  wire,  but  it  is 
actually  all  starburst  locations 


un  blanked  and  displayed. 
Removing  the  -5  volts  from 
the  blanking  input  will  leave 
one  starburst  pattern 
displayed  on  the  screen  in  a 
random  location.  Repeated 
applications  of  the  blanking 
input  will  make  this  single 
pattern  appear  to  jump 
around  the  screen. 

At  trtis  point,  initial  check- 
out is  complete  and  modi- 
fications can  begin.  Although 
not  absolutely  necessary,  it 
was  determined  that  all  of  the 
modifications  to  this  terminal 
could  be  carried  out  on  the 
four  PC  cards.  The  easiest 
approach  is  always  the 
preferred  method  when 
dealing  with  surplus  elect- 
ronics because  of  the 
numerous  design  revisions 
such  equipment  has  had  over 
the  years.  The  latest 
schematics  are  always  hard  to 
find. 

TTL  Level  Blanking  Input 

One  of  the  first 
modifications  necessary  is  to 

change  the  blanking  level 
input  from  the  previous  level 
of  -5  volts  into  5012  which  is 
inconvenient  to  use.  This 
negative  voltage  is  an  external 
requirement  only.  From  there 
it  feeds  a  level  translator  on 
the  integrator  card  which 
converts  it  to  a  +4.5  volt 
blanking  level  compatible  for 
use  in  the  digital  logic  of  the 
position  and  unblanking 
board.  After  transferring 
through    all    the    logic,    this 
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Fig.  5,  Example  of  a  square  for  calibration.  Note:  Reference 
numbers  refer  to  line  segments,  *  Locations  given  for  example 
only. 

121    JS 


signal  leaves  the  board  as  an 
unblank  to  video  amp  signal 

on  pin  3  of  connector  J 107 
on  the  base  of  the  card 
Between  terminal  E31 
{connected  to  pin  3}  and  E30 
is  a  jumper.  By  removing  this 
jumper  and  attaching  a 
separate  TTL  level  input  to 
terminal  E31,  this  unblanking 
option  can  be  externally 
controlled.  The  card  itself 
cannot  be  discarded  and  has 
to  be  inserted  for  the  unit  to 
be  operational.  There  is 
additional  logic  on  this  card 
necessary  to  generate  the  high 
voltage  for  the  CRT.  This 
concludes  the  modifications 
necessary  to  allow  external 
blanking. 

E I  i  m  inating  the  Star  burst 
Generator 

The  starburst  generator  is 
located  on  the  integrator  and 
clock  conditioner  card.  The 
output  of  this  generator  feeds 
directly  to  the  video  amplifier 
and  must  be  disabled  or  a 
moving  starburst  will  be 
displayed  rather  than  a  line 
segment  when  the  beam  is 
moved.  This  simple  modifi- 
cation can  be  accomplished 
by  removing  a  transistor,  Q9, 
and  cutting  a  tape  between 
pin   15  and  the  junction  of 
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Fig,  &  /  MHz  oscillator.  AH  resistors  %  W  5%  unless  otherwise 
noted 


R21  and  the  emitter  of  Q8. 
By  cutting  these  two  signals 
to  the  video  amp,  we  are 
eliminating  a  2  bit  D  to  A 
converter  which  continually 
causes  the  beam  to  trace  a 
starburst  pattern.  What  is  left 
is  a  single  dot  on  the  screen 
whose  position  is  completely 
controlled  by  the  vertical  and 
horizontal  deflection  voltages 
generated  on  the  vertical  and 
horizontal  D  to  A  cards.  As  in 
the  previous  case,  there  is 
other  circuitry  on  this  card, 
such  as  the  clock  conditioner, 
which  requires  that  the  card 
be  inserted  for  the  display  to 
be  used.  This  concludes  the 
integrator  card  modifications. 

Vertical  and  Horizontal 
Deflection  Inputs 

The  modification  to  the 
deflection  amplifiers  to  allow 
external  deflection  voltage 
input    is    indeed    simple.    It 


essentially     means    throwing 

away  the  two  D  to  A  con- 
verter cards  and  applying  the 

external  input  voltages 
directly     to    the    connector 

pins.  Unfortunately,  getting 
at  these  pins  is  difficult  and 
requires  removing  the  high 
voltage  section.  An  easier 
method  is  to  disconnect  the 
DAC  outputs  on  each  card 
and  attach  the  external  input 
on  the  card  in  its  place.  The 
two  cards  are  identical  and 
require  the  same  modifi- 
cation. Each  of  these  boards 
is  a  6  bit  digital  to  analog 
converter  card,  The  output  of 
the  converter  is  jumpered 
from  terminal  E1  to  terminal 
E2.  Terminal  E2  is  also  the 
output  pin  M  on  the  base  of 
the  card.  By  removing  this 
jumper,  the  card  electronics  is 
disconnected,  A  coaxial  cable 
can  then  be  attached  to 
terminal  E2  on  each  board  to 


provide  ihe  external  inpuL 
There  is  plenty  of  foil 
grounding  area  on  the  cards 
to  which  to  solder  the  coax 
shield  directly,  and  this  serves 
to  reduce  input  noise  con* 
siderably. 

Warning!  With  all  these 
modifications,  the  automatic 
blanking  and  sweep  circuits 
of  the  unit  have  been 
defeated.  This  is  of  no  real 
consequence,  but  extreme 
care  must  be  taken  not  to 
damage  the  CRT.  The 
blue-green  phosphor  is 
exceedingly  bright,  and  has  to 
be  protected  from  over- 
intensity  which  would  other- 
wise burn  a  permanent  mark 
on  the  screen.  The  graphics 
driver  is  designed  to  prevent 
this  occurrence,  but  at  this 
stage  of  the  checkout  process, 
none     of     those     protective 

circuits  is  involved. 

It  is  important  to  check 
the  display  terminal  as  it 
stands  now.  For  all  practical 
purposes,  it  is  a  12"  oscillo- 
scope at  this  point  and  can  be 
checked  out  as  such.  The 
deflection  voltage  which  must 
be  externally  applied  to  both 
horizontal  and  vertical  inputs 
is  in  the  range  of  0  to  -3  volts. 
It  is  of  the  gravest  importance 
that  the  polarity  not  be 
reversed  or  the  magnitude 
exceeded  on  these  inputs. 
Schematically,  it  would 
appear  quite  acceptable  to  do 
this,  but  in  actuality  it  is 
disastrous.  The  deflection 
yoke  resistance  is  less  than  .1 
Ohm  and  demands 
considerable  current  to  drive 
it.  This  deflection  current  is 
directly  proportional  to  the 
input  voltage.  When  a  0  to -3 
volt  signal  is  applied,  the 
deflection  current  sweeps 
from  -2  Amps  to  +2  Amps 
approximately.  The  low 
voltage  power  supply  is  area! 
brute  capable  of  better  than 
10  Amps.  When  voltages  of 
other  than  the  optimum  are 
applied,  the  deflection  will 
try  to  follow.  The 
unfortunate  problem  is  that 
the  manufacturer  didn't  build 
the  deflection  amplifiers  to 
handle  this  much  current  and 
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they  go  poof!  They,  of 
course,  never  were  concerned 
with  this  problem  because  the 
D  to  A  converter  cards  could 
not  have  produced  these 
voltages.  It  is  a  wise  idea,  if 
this  display  is  not  going  to  be 
permanently  attached  to  a 
driver  of  some  sort,  to  put 
some  clamping  and  voltage 
limiting  circuitry  on  these 
inputs.  It  wasn't  without  hard 
reality  that  these  facts  were 
determined. 

To  continue  the  deflection 
checkout,  it  is  necessary  to 
have  two  3  volt  supplies.  Two 

pair  of  "C"  cells  in  series  are 
quite  adequate  and  safest. 
Fig.  7  is  a  sketch  of  these 
checkout  requirements.  Each 
3  volt  supply  should  be 
placed  across  a  10k  Ohm  pot 
with  the  positive  side  of  the 
battery  connected  to  the 
display  chassis  ground.  The 
output  voltage  at  the  wiper  of 
the  pot  will  go  from  0  to  -3 
volts  with  respect  to  chassis 
ground.  When  this  fact  is 
agreed    upon,   one   can    feel 


fairly  safe  in  attaching  this 
variable  voltage  to  the  hori- 
zontal and  vertical  inputs  as 
described  previously. 

Now  comes  the  acid  test. 
Using  a  meter,  set  each  input 
to  -1,5  volts.  This  will  corres- 
pond to  a  null  or  no 
deflect  ion  condition  and 
should  place  the  beam 
position  directly  in  the  center 
of  the  screen.  The  blanking 
input   should  be  ungrounded 

and  open  and  the  1  MHz 
oscillator  turned  on.  Very 
carefully  turn  on  the  display, 
but  don't  immediately  rotate 
the  intensity  adjustment. 
After  allowing  about  30 
seconds  warmup,  and  taking 
note  the  high  voltage  is  on, 
slowly  increase  the  intensity. 
Eventually  there  will  appear  a 
single  dot  near  the  center  of 
the  screen.  Do  not  make  it 
too  bright  because  it  will 
burn  the  screen.  When  this 
phase  is  accomplished, 
increase  the  voltage  applied 
from  the  battery  sources  and 
notice   that  the  beam  moves 
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Fig,  7.  Deflection  amp  subassembly  checkout 


proportionally  with  the 
voltage  change.  The  hori- 
zontal input  obviously  is 
driving  the  beam  in  an  X 
direction  from  left  to  right 
and  back,  while  the  vertical  is 
driving  it  in  the  Y  direction 
which  is  up  and  down.  11 
both  pots  are  turned  simul- 
taneously, the  beam  will 
move  at  an  angle. 

That's  all  there  is  to  it.  Be 
sure  to  use  coax  between  the 
driver  and  the  horizontal  and 
vertical  inputs  and  watch  the 


ground      loops.      Properly 

adjusted  and  imaginatively 
programmed,  this  graphic 
display  will  very  quickly 
become  your  favorite  form  of 
entertainment  as  well  as  an 
extremely  useful  tool. 

The  authors  will  be  happy 
to  hear  from  any  who  build 
this  unit.  Well  try  to  answer 
your  questions  as  quickly  as 
possible  as  fully  as  possible, 
but  please,  enclose  an  SASE 
when  requesting  answers. 
That  will  insure  a  reply.  ■ 


S-l  MICROMINIATURE  ENCODER-DECODER 


Q  Available  in  all  EIA  standard  tones  67.0 Hz -2035 Hz 

□  Microminiature  in  size,  125x2.0x.65"high 
D  Hi-pass  tone  rejection  filter  on  board 

□  Powered  by  6*16 vdc,  unregulated,  at  3-9rna. 

□  Decode  sensitivity  better  than  lOmvRMS,  bandwidth,  ±2Hz  max,  limited 
D  Low  distortion  adjustable  sinewa  ve  output 

□  Frequency  accuracy  ±25 Hz,  frequency 
stability  ii  Hz 

□  Encodes  continuously  and  simultaneously 
during  decode,  independent  of  mike 
hang-up 

D  Totally  immune  to  RF 


Wired  and  tested,  complete  with 
K-l  element 

$59.95 

K'l  field  replaceable,  plug-inf  frequency 
determining  elements 

$3*00  each 
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by  John  Craig 


REPORT 


"73  West"  is  located  on  a  hilt 
outside  of  Lompoc,  California,  over- 
looking the  beautiful  Valley  of  the 
Flowers  and  in  the  "backyard"  of 
Vanclenberg  Air  Force  Base.  Because 
of  this  vantage  point,  we're  treated  to 
two  beautiful  sights  not  found  in 
many  spots  around  the  country.  One 
is  the  panorama  of  flower  fields  laid 
out  below  us  during  the  summer;  the 
other  is  the  spectacular  launching  of 
spacecraft  from  Vandenberg.  Another 
benefit  derived  from  living  here  is  that 
the  weather  never  demands  snow 
chains  on  our  cars  or  galoshes  on  our 
feet  . , .  as  you  might  find  in  other 
parts  of  the  country  (e.g..  New  Hamp- 
shire). 

I  couldn't  have  picked  a  better  "in 
between"  location  for  keeping  track 
of  the  computer  field  here  in  Cali- 
fornia. San  Francisco,  and  the 
"Silicon  Valley/'  is  about  4%  hours 
away  and  the  tremendous  amount  of 
activity  in  the  Los  Angeles  area  is  only 
3  hours  away. 

We've  set  up  a  computer  center 
here  for  evaluating  and  testing  all  the 
new  microcomputer  systems  and  peri- 
pherals coming  on  the  market.  The 
objective  is  to  be  able  to  better  serve 
you,  the  reader,  and  manufacturers, 
by  having  additional  facilities  for 
checking  out  these  units.  I'm  going  to 
be  generating  both  articles  and  new 
product  reports  on  systems,  options, 
and  peripherals.  And,  not  incidentally, 
the  editorial  functions  for  "I/O"  are 
being  taken  care  of  here. 

Aside  from  the  systems  which  have 


been  passing  through  regularly,  I  have 
my  own  personal  home  computer, 
which  is  of  the  wall-mounted  variety. 
It's  a  Varian  Data  Machines  model 
V-73  which,  as  I'm  sure  you're  alt 
aware,  is  fast  becoming  one  of  the 
most  popular  home  computer  systems 
among  hobbyists.  (ActuaNy,  I  recently 
formed  a  user's  group  of  privately^ 
owned  Varian  computers  and  it  turns 
out  that  there  are  only  two  other 
V-73s  owned  by  individuals  in  the 
entire  country  . , ,  that  1  know  of, 
anyway-}  It  may  not  be  the  most 
practical  home  system  (because  of  the 
cost),  but  you  can  rest  assured  that  it 
is  the  machine  for  73  Magazine1. 
Varian  was  undoubtedly  thinking  of 
us  when  they  gave  it  the  73  model 
number,  right? 

The  V-73  is  a  microprogrammed 
computer.  Through  the  use  of  ROMs, 
as  a  control  memory,  it  is  set  up  to 
emulate  an  earlier  Varian  computer 
...  and  through  the  use  of  a  Writable 
Control  Store  board  (which  is  equiva- 
lent to  Erasable  Programmable  Read 
Only  Memory  . . .  EPROMS),  the 
machine  can  be  programmed  to  emu- 
late any  computer.  I'm  in  the  process 
of  developing  the  firmware  (micropro- 
grams} to  emulate  the  8080  ...  so  I 
can  run  all  that  software  being  dev- 
eloped out  there. 

If  you  haven't  already  discovered 
the  "thrill"  of  getting  your  kids 
turned  on  to  your  computer,  then 
maybe  you  should  consider  yourself 
lucky!  Actually,  I'm  just  kidding  . . . 
one  of  the  reasons  I  have  a  home 
computer  is  to  introduce  my  kids  to 
the  fun.  (Tbey  do  have  a  habit  of 
tying  the  machine  up,  and  we  may  be 
seeing  the  beginning  of  a  problem  in 
home  systems  —  a  problem  which  will 
very  likely  be  resolved  by  developing 
time-share  systems  for  the  home  com- 
puter of  the  future.)  One  of  the  most 
popular  programs  run  on  the  Craig 
sysiem  is  a  game  called  Oubic,  and 
here  you  see  my  daughter  Sheri  tying 
up  the  machine  playing  it. 

User  Groups 

As  I  mentioned  earlier.  I  own  a 
Varian  Data  Machines  computer,  and  I 
have  formed  a  user's  group  (of  about 
ten  people}.  By  doing  so,  I've 
definitely  increased  the  potential  of 
my  machine.  We  swap  parts,  software, 
and  quite  often  some  very  good  ideas. 
Regardless  of  what  type  of  computer 
you  have,  you  can  reap  the  same 
benefits  by  checking  around  and 
seeing  if  a  group  has  been  formed  for 
your  particular  machine.  And,  if  one 


hasn't  been  formed,  give  some 
thought  to  starting  one.  This  can  be 
done  by  looking  through  some  of  the 
computer  hobbyist  newsletters  and 
finding  people  with  the  same  com- 
puter as  yours.  Be  prepared  for  a  litUe 
work  if  you  decide  to  start  one.  But, 
once  it's  going  ,  ,  ,  no  problem  ,  , , 
you  just  become  another  member, 

If  you  know  of  any  user  groups 
which  have  been  formed,  drop  me  a 
line  and  we'll  publish  them  in  up- 
coming issues  of  73.  Also,  if  you  haw 
word  on  any  new  computer  clubs 
which  have  started  up,  let  us  know 
about  them.  We'll  be  publishing  a  list 
of  clubs  soon,  too. 

Dr.  Dobb's  Journal  of  Computer  Calis- 
thenics 

This  could  be  a  big  one!  Jim 
Warren,  who  went  to  work  for  the 
People's  Computer  Company  (PCC) 
part-time  to  crank  out  three  news- 
letters on  Tiny  BASIC,  is  now  the 
editor  of  another  hobbyist  magazine  I 
All  of  the  programs  they  publish 
(Tmy  BASIC,  interpreters,  compilers, 
assemblers,  cassette  and  floppy  disc 
file  systems,  TV  Dazzler  software, 
graphics,  music,  and  on  and  on)  will 
go  into  the  public  domain  „ . .  i.e.,  it's 
gonna  be  freel  If  you're  interested, 
drop  him  a  line:  Dr.  Dobb's  Journal  of 
Computer  Calisthenics  &  Orthodontia, 
P.O.  Box  310,  Menlo  Park  CA  94025 

Baudot  —  Hardware  or  Software? 

If  you've  got  a  Model  15  or  Model 
19  and  it  isn't  hooked  up  to  a 
computer,  it  should  be.  One  of  the 
things  which  would  make  me  hesitate 


(if  I  were  in  your  shoes)  would  be  the 
interfacing  and  conversion  from 
ASCII  to  Baudot  and  vice  versa.  Well, 
the  interfacing  isn't  that  much  of  a 
problem  (see  the  article  by  Dick 
Whipple  and  John  Arnold  in  the  May 
73)  .  . .  and,  if  you're  hung  up  on  the 
hardware  for  accomplishing  the 
ASCI  I  /Baudot  conversion,  don't  be. 
There's  no  need  to  do  it  with  hard- 
ware! The  conversion  in  both  direc- 
tions can  be  accomplished  very  easily 
using  two  small  software  routines. 
Once  again,  I  refer  you  to  the  above 
article.  Software  is  really  the  only  way 
to  go  for  something  like  code  conver- 
sion. Keep  your  eyes  open  for  the 
articles  by  Don  Alexander  (the  winner 
of  the  Grand  Prize  at  the  Altair 
Convention  in  March),  He  has  a  Model 
19  for  hard  copy  .  ..  and  does  the 
conversion  via  software.  But  you'll 
really  want  to  catch  his  article  on  the 
home  brew  TVT  he  built,  It  has 
split-screen,  multiple  cursors, 
scrolling,  and  several  other  features. 
And  . .  .  almost  all  of  it  is  done  with 
software?  Stay  tuned  ...  it's  all 
coming  up  in  73, 

The  Sinister  Microprocessor 

If  we're  blessed  with  many  more 
TV  script  writers  like  the  guy  who 
wrote  a  recent  "Six  Million  Dollar 
Man/'  our  kids  are  really  going  to 
have  some  warped  ideas,  (Incidentally, 
my  family  hates  it  when  I  occasionally 
join  them  to  watch  the  program 
because  of  my  running  comments, 
such  as,  "How  stupid U"f  'They  must 

Continued  on  page  t39 
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RTTY/COMPUTER  DISPLAY 

A  25  line  X  40  character  display 
unit  which  can  be  used  with  any 
tv  monitor  or  modified  tv  set. 
Complete  system  on  one  board  in- 
cluding provision  for  power  sup- 
ply. 

See  construction  article  by  Jeff  Roloff 
in  July  issue  of  73  Magazine 


TVT-2540  100 

Board  only 

TVT2540200 

Board  with  all  components 
less  power  supply  comps. 

TVT  2540-300 

Board  with  all  components 
including  power  supply  comps 


\J  kJ  I  \J  \J 


119.95 


139.95 


TVT-2540-BSI  34.95 

Baudot  serial  input  board  kit 

TVT-2540-ASI  27.95 

ASCII  serial  input  board  kit 

Add     $1.50     shipping,     handling,     insurance 


TV  TERMINAL  III 

Displays  16  X  32  lines  on  tv  monitor  or 

modified  tv  set  from  ASCII  code  input. 
Two  pages  of  memory  with  provision 
for  adding  two  additional  pages. 


TVT  III 

Complete  kit 


134.95 


Add     $1.50     shipping,     handling,     insurance 

RM  and  C-MOD  6800  and  8080  systems 
available.  Complete  systems  starting  at 
$279.95 

Surplus  keyboards,  power  supplies,  and 
fans  available  from  stock 

ALT  AIR  -  complete  line  of  Altair  com- 
patible boards  available. 

Lowest  prices  and  most  complete  line  of 
computer  kits  in  the  industry. 

Send  stamped,  self  addressed  envelope 
for  prompt  response. 

MiniMicroMart 

1618  James  Street 

Syracuse.   New  York   13203 

(315)  422-4467 


INTR 


«     § 


UCES  THE 


VERSATILE 
NEW 


©  1976 


V. 


More  Channels. ..at  the  flip  of  a  switch 

Unlock  the  unique  mode  switch  and  12  channels 
become  144 

■ 

More  Sensitivity,  Less  Interference 

.25  mV  Sensitivity  plus  75  db  adjacent  channel 
selectivity  and  70  db  image  rejection 

More  Power  Out 

35  watts  nominal  with  a  minimum  of  30  watts 
across  the  band 


.  .for  a  lot  less 

$269 


00 


Amateur  Net 

ELECTRONICS,  INC.    7707  Records  Street 

Indianapolis,  Indiana  46226 


THE  FM  LEADER 


2  METER  HSU    220  MHZ  a. 


Ini". 


6METER£U_.  J    440  MHZ 
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Larry  Kahaner  WB2NEL 
4259  Bedford  Ave. 
Brooklyn  NY  11229 


Counters 


Are 


Magic 


They're  Simple 


--getting  right  down  to  basics 


There  are  plenty  of 
counter  projects  about. 
You  can  easily  build  one  of 
them  and  it  will  work  fine, 
first  try,  too.  But  how  do 
they  actually  operate?  It  was 
hinted  at  in  "Rip  Flops 
Exposed/'  Nov/Dec  75,  but 
many  readers  demanded  more 
details. 

My  pleasure. 

The  basic  counting  circuit 


has  four  elements:  a  decade 
counter,  a  latch,  a  BCD-to-7 
segment  decoder/driver  and  a 
7  segment  LED.  One  of  each 
will  allow  us  to  count  from  0 
to  9.  To  count  higher  we 
cascade,  or  add,  more 
elements.  Fig.  1  shows  the 
block  diagram  of  a  counter 
circuit. 

Let1*     work     backwards. 
Believe  me,  it*s  easier. 


mwiT 


COLTER 


L*  TO 


DRIVEN 


Fig,  L  Block  diagram  of  counter. 


A  Short  Course  in  7  Segment 
LEDs 

The  7  segment  LED  is 
composed  of  7  segments, 
each  of  which  is  one  light 
emitting  diode.  When  a 
current  flows  through,  in  the 
correct  direction  (it's  a  diode, 
after  all),  it  lights.  By  placing 
the  segments  in  the  proper 
configuration  we  can  form  all 
the  numbers  {Fig.  2),  Each 
segment  is  identified  by  a 
letter  from  a-g. 

7  segment  LEDs  come  in 
two  varieties,  common  anode 
and  common  cathode.  In  the 
common  anode  case,  all  the 
anodes    are     connected     to- 


gether internally  and  we  light 
each  segment  by  touching  it 
to  ground.  In  the  common 
cathode  configuration,  the 
negatives  are  connected 
together  and  we  light  the 
segments  by  connecting  them 
to  a  positive  potential.  Fig.  2a 
shows  the  pin  designations. 

The  Decoder /Driver 

Operation  of  the  de- 
coder/driver requires  a  back- 
step  to  discuss  binary 
numbers.  You  probably  never 
thought  about  it,  but  our 
number  system  is  based  on 
tens  (most  likely  because  we 
have  ten  fingers  or  digits).  We 
count  like  this:  1,  2,  3  ...  7, 
8  9;  when  we  get  to  what  we 
call  ten,  we  are  actually 
starting  all  over.  Ten  is  really 
one-zero.  Eleven  is  really 
one-one.  But,  because  we  use 
these  numbers  so  often,  we 
gave  them  special  names. 

Computers  lend  them- 
selves to  systems  or  bases 
other  than  our  base  ten.  Base 

two,  or  binary  numbers,  are 
easily  comprehended  by  these 

infernal  machines  because 
they  use  only  two  digits,  0 
and   1.   It  takes  a  lot  more 

room  to  count  great  numbers 
because  we  only  have  0  and  1 
to  use,  but  computers  digest 
them  readily  as  0  and  1  can 
be  ON  and  OFF,  an  easy 
concept  for  the  machine's 
limited  intelligence. 

Let's  count  in  binary: 
00,01,10,11.  That's  0,1 ,2  and 
3  in  our  decade  system.  From 
right  to  left,  our  system  has 
columns  of  units  (or  ones), 
tens,  hundreds,  etc.  In  binary, 
we  have  units  (or  ones),  twos, 
fours,  eights,  etc.  The  chart 
makes  it  easy. 

The  7446  chip  is  a  BCD 
(binary  coded  decimal  )~to -7 
segment  decoder /driver. 
Internally,  it  is  a  maze  of 
AND,  NAND  and  NOT  gates, 
but  we  don't  have  to  go  into 
that.  For  decoding  purposes, 
it  takes  binary  coded 
decimals,  the  binary  numbers 
we  talked  about,  and  converts 
them  to  our  base  ten  system 
for  readout  on  a  7  segment 
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F/0,  2  7  segment  LED. 
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Fig.  2a.  Pin  configuration.  Important  note:  Not  all  LEDs  use 

this  exact  configuration,  in  some  cases  the  NC  pins  may  be  the 
common  anode  connection.  Check  the  specs  for  your  LED  and 
use  Fig,  4  to  connect  it  correctly. 


LED,  As  shown  in  Fig.  4  it 
has  four  inputs:  DCBA  (the 
backward    notation    will    be 

explained),  and  7  outputs. 
Disregard  the  lamp  test,  RB 
input  and  RB  output  for 
now. 

The  input  can  be  any 
binary  number  from  0000  to 
1111.  In  our  system  that 
would  be  0  to  15.  Since  we 
are  dealing  with  only  one  7 
segment  display,  wc  are  only 
concerned  with  0000  to 
1001,  or  0  to  9. 

Look  at  Fig.  5.  If  we  put  a 
low  at  inputs  D,  B  and  A,  and 
a  high  at  Q  we  make  the 
number  0100  (see  the  reason 
for  the  DCBA  order).  In  our 
decimal  system,  that  is  the 
number  4.  The  outputs 
corresponding  to  that  input 
are  highs  at  a,  d  and  el  and 
lows  at  bfc,f  and  g.  Looking 
at  the  LED  chart,  we  see  that 
the  segments  will  be  blank  at 
a,  d  and  e  forming  the 
number  4.  Hasn't  he  got  it 
backwards?  Nope.  This  chip 
is  for  common  anode  LEDs. 
Thus,  any  segment  assigned  a 
zero,  or  low,  will  light.  The 
7448  chip  is  available  for 
common  cathode  LEDs  and 
works  in  a  similar  manner, 
only  "negatively." 
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Fig.   4.    7446  decoder  (driver 
(same  as  744  7)„ 


Let's  try  another  one.  The 

number  S  in  binary  is  1000. 
We  impose  a  high  on  D  and  d 
low  on  B,  C  and  A.  The 
output  is  then  0000000.  All 
segments  are  grounded  and 
they  light.  The  number  8! 

The  Decade  Counter 

Except  in  ringalevio  we  all 
count  by  ones.  We  need 
something  that  will  count  by 
ones  and  convert  it  to  binary 
for  our  decoder/driver.  Not 
onfy  does  it  have  to  count, 
but  it  must  reset  at  ten.  The 
7490  chip  was  made  for  this 
purpose.  Every  time  a  pulse 
from  our  clock  is  triggered 
into  the  decade  counter f  it  is 
noted  and  the  output 
responds  with  a  binary  nota- 
tion. 

Fig.  6  shows  the  7490 
configuration.  The  outputs 
DCBA  will  respond  to  every 
clock  pulse* 

Putse  1  will  give  us  an 
output  of  0001.  The  second 
pulse  will  yield  an  output  of 
0010;  the  third  pulse  gives  an 
output  of  001 1 .  The  chart  is 
known  as  the  BCD  count 
sequence.  Very  simple. 

The  7490  is  versatile.  The 
unused  R  inputs  allow  many 
options.  By  keeping  pins  2 
and  3  high,  our  LED  will 
always  read  0.  Keeping  pins  6 
and  7  high  will  give  us  a 
constant  9  on  the  readout.  A 
reset/count  chart  provided  by 
the  manufacturer  shows  the 
many  choices  that  are 
available. 

We  even  have  choices  for 

the  counter  to  work  properly. 
Any  configuration  in  lines  4-7 
is  permissible.  It's  fun  to 
experiment  with  all  the  possi- 
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Fig,  3, 


bilities,  then  check  back  to 
the  chart  and  see  that  you 
were  correct  in  your  choices 
and  outcomes. 

The  7490  can  also  be  used 
for  other  jobs  besides  decade 
counting.  It  can  be  used  for 
d  i  vide-by-ten  counting, 
divide-by-two  counting  and 
divide-by-five  counting.  All 
require  different  external 
connections.  In  our  decade 
counting  application,  the  out- 
put at  pin  12  must  be 
connected  to  pin  1  for 
correct  operation. 

The  Latch 

We  are  almost  done.  The 
7475  chip  is  a  quadruple 
bistable  latch.  Four  flip  flops, 
that's  alt  (Fig.  7). 

It  acts  as  temporary 
storage  between  the  decade 
counter  and  the  de- 
coder/driver. It  does  have  an 
important  function  which 
may  be  of  value  in  some 
cases.  If  the  pins  4  and  1 3  are 
kept  high,  the  pulses  going 
through  will  be  counted 
normally.  If  they  are  low,  the 
number  on  the  LED  is  held 
stationary.  To  restore  normal 
counting,  make  it  high  again. 
This  feature  makes  it  easy  to 
stop   the  count  at  any  time 


without  doing  so  at  the  input. 
If  a  situation  arises  where  we 
are  counting  and  we  want  to 
know  at  what  count  a  certain 
transaction  occurred,  all  we 
do  is  have  that  event  cause 
pins  4  and  1 3  to  go  high. 

Not  only  will  we  know  at 
what  number  the  event 
happened,  but  it  will  stay 
visible  until  we  manually 
reset  it  to  continue  its  count, 

Putting  It  All  Together 

All  three  chips  are 
inexpensive  TTLs.  They 
should  cost  no  more  than  two 
dollars  all  together.  The  price 
of  the  LED  will  be  deter- 
mined by  its  size.  The  bigger 
the  segments,  the  more  costly 
it  will  be.  And,  it  will  also  be 
nicer  to  look  at.  That's  your 
choice.  There  are  good  7 
segment  LEDs  available  for  a 
dollar.  They  can  be  gotten  as 
cosmetic  rejects  as  one 
segment  may  be  slightly 
dimmer  than  the  rest.  Some- 
times you  have  to  look 
closely  to  notice  it  at  all.  I 
bought  some  dollar  LEDs  of 
that  type  and  the  difference 
is  only  evident  when  all 
segments  art  lit  and  carefully 
compared, 

The  schematic  is  straight- 
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Fig.  5.  7446  inputs  and  outputs. 
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fifi?.  ft  7490  decade 
counter. 

forward.  The  pulses  from  our 
clock  (which  we  all  have  by 
now)  are  the  input.  You  can 
try  to  pulse  it  by  hand,  but 
you  won't  be  able  to  do  it 
Your  hand  is  just  not  sure 
enough  to  pulse  it  once,  and 
only  once.  Try  it.  You  will 
see  the  numbers  jump  a  few 
no  matter  how  carefully  you 
attempt  to  give  it  just  one 
shot.  This  phenomena  is 
known  as  switch  "bounce.1' 
Now  you'll  understand  why 
flip  flops  are  used  as 
switching  devices;  mechanical 
means  just  CAN'T  touch  only 
one  time. 

Now,  back  to  the  other 
7446  controls:  lamp  test,  RB 
input  and  RB  output.  Lamp 
test  means  just  that.  If  we  put 
it  low,  all  segments  light 
giving  us  an  indication  of  our 
LED's  condition.  When  a  low 
is  applied  to  RB  output,  all 
segments  go  blank.  It  will 
continue  counting  though. 
Going  back  to  a  high  will 
light  them  again  wherever  it  is 
in  the  counting  sequence.  If, 
while  you  are  counting,  you 
desire  to  skip  0,  put  RB  input 
to  low.  Every  time  zero 
comes  around  nothing  is  seen. 

Cascading  Counters 

Our   counter   works  fine, 


BCD  count  sequence 
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Fig,  6a,  Charts  for  the  7490  decade  counter, 


but  it  only  counts  to  9.  For 
higher  numbers  we  need  more 
counters.  And,  we  have  to 
add  them  in  such  a  way  that 
the  first  counter  triggers  the 
second  after  the  number  9, 
And,  the  third  counter  must 
be  triggered  such  that  it  will 
work  when  the  second 
counter  goes  over  9,  This  is 
called  cascading. 

If  you  check  the  operation 
of  the  counter,  on  a  slow 
speed,  with  a  VTVM,  you  will 
see  that  the  numbers  change 
on  the  1  to  0  change.  This  is 
known  as  "trailing  edge 
triggering/'  That's  important 
to  know.  Looking  at  Fig.  6a, 


we  see  that  the  numbers  8 
and  9  have  very  distinct 
characteristics.  They  are  the 
only  numbers  to  have  1  in  the 
D  column.  If  we  have  a 
second  counter  waiting  at 
count  zero,  it  will  trigger 
upon  a  1  to  0  change.  By 
taking  output  D  of  our  first 
counter  and  connecting  it  to 
the  input  pin  14  of  our 
second  counter,  it  will  count 
lIone"  when  our  first  counter 
passes  9,  The  first  counter 
will  return  to  0  and  the 
second  counter  has  a  1,  By 
placing  the  counters  in  the 
proper  position  we  have 
one-zero,  the  number  10. 
The  schematic  shows  how 


easy  it  is  to  cascade  counters. 
You  might  also  like  to  make 
the      reset      controls     a 

permanent  fixture.  This 
assures  that  the  counters  all 
start  at  zero. 

Start  counting. 

Special  thanks  are 
extended  to  Isaac  WN2ALK, 
who,  without  regard  for  his 
personal  safety,  came  over 
late  one  night  to  supply  me 
with  some  much  needed 
data.  ■ 
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Fig,  9,  Cascaded  counters, 
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'IF  YOU  COULD  HAVE  ANYTHING  YOU  WANTED  IN  A  4Kx8 
MEMORY  BOARD   KIT,  WHAT  WOULD  YOU   WANT?" 


Id  want  it  to  be  plug-in  compatible  with  my  Altair  8800  or  IMSAI,  have 
zero  wait  states  guaranteed  over  the  full  temp  range  of  0°  to  55°C,  and 
:urrent  drain  of  no  more  than  .75A;  .6A  is  more  like  it.  And  I'd  like  buf- 
fers on   the 


Iresses,  data  lines,  and  outputs ...  enough  regulators  to  give 
some  headroom  for  my  supply,  lots  of  bypass  caps,  and  the  latest  low  pow- 
3r  Schottky  support  ICs.  And  I  want  sockets  for  aN  ICs,  a  really  nice  PC 
ooard,  some  decent  instructions ...  and  a  warranty  against  defective  parts. 
Oh  yes,  and  Id  like  all  this  for  under  $100." 


(C 


YOU'VE  GOT  IT." 


CAVE 


TERMS:   For  Bankamer icard  and  Hastercharge  orders,  call  our  th   hour  answering  service  at  {**15)  357*7007- - -or  wrtte  to 

us.   Please  be  sure  to  include  your  street  address  so  that  UPS  can  find   you.  Ho   COD  orders too  much  paperwork, 

Californians  add  applicable  sales  tax.   GROUP  DISCOUNTS:   Buy  10  ECONORAMs,  take  10%;  buy  100,  take  }$%.      Please  note: 
prices  are  subject  to  change  wtthout  notice. 


Social  E/ents 


MACK'S  INN  ID 
AUG  6  8 

The  Wyoming  ■  Idaho  Montana 
Utah  Ham  Club  would  like  to 
announce  That  the  44th  Annual  WIMU 
Ham f est  will  be  held  August  6-8  at 
Macks  Inn,  Idaho  just  20  mites  west 
of  Yellowstone  National  Park,  There 
will  be  a  full  line  of  activities  in- 
cluding our  famous  breakfast  under 
the  pines.  Camping  on  the  grounds  is 
available  plus  motels,  cabins  and 
restaurants,  Pre-registration  is  S6  per 
person,  SI  for  children  tinder  twelve. 
For  registration  or  more  info  contact: 
WIMU,  c/o  Larry  Jacobs  WA7Z80. 
5655  So.,  4060  West,  Salt  Lake  City, 
Utah  8411 8. 

OKLAHOMA  CITY  OK 
AUG  7-8 

The  Oklahoma  Ham  Holiday  and 
State  ARRL  Convention  will  be  held 
Saturday  and  Sunday,  August  7  and  S 
in  Oklahoma  City,  Oklahoma.  The 
meeting  will  feature  the  largest  flea 
market  In  ihe  Southwest,  special  pro 
grams,  technical  seminars,  equipment 
displays,  and  unique  activities  for  the 
ladies.  For  information  and  advance 
registration  write  Oklahoma  Ham 
Holiday,  Post  Office  Box  20567r 
Oklahoma  City,  Oklahoma  73120. 

CONCORDIA  KS 
AUG  8 

Ham  lest  —  Cloud  County  Com* 
munity  College,  Concordia,  Kansas, 
August  8,  1976,  Swimming,  tennis, 
and  radio  controlled  model  airplanes 
for   the   kids.    Events  for  the  XYLs. 


Prizes,  meetings:  2  meter,  ARRL, 
MARS,  satellite.  W0FNS  Award,  ham 
auction.  Lew  McCoy  wUI  speak  at 
August  7  banquet, 

FT.  WASHINGTON 

STATE  PARK  PA 

AUG  8 

The  Mt.  Airy  VHF  Radio  Club  (the 
Pack  rats)  are  holding  their  annual 
family  picnic  in  the  Ffourtown  Area 
of  the  Fort  Washington  State  Park  on 
Sunday.  August  8,  1976  (rain  date  15 
August},    Talk  in    via    W3CCX/3    on 

52  525,    146.52,    and    222.98  <  224.58 
MHz. 

SAUK  RAPIDS  MN 
AUG  8 

The  St.  Cloud  Radio  Club  Annual 
Hamfest  will  be  held  on  Sunday, 
August  8,  1976,  from  10  am  till 
closing,  at  the  Sauk  Rapids  Municipal 
Park,  Free  parking  and  overnight  park 
ing,  hot  dogs  and  pop  available.  Swap- 
fest  and  ham  gear  sale.  Talk-in  on 
34/94  and  3925.  Hope  to  see  you  all 
there.  For  further  info,  contact  Bill 
Zins  WA0QTO,  St-  Cloud  Radio  Club, 
PO  Box  752,  St.  Cloud  MN  56301 . 

PETOSKEY  Ml 
AUG  14 

Straits  Area  Radio  Club  Swap  and 
Shop  will  be  held  August  14  from  8 
am  to  4  pm  at  Emmet  County  Fair- 
grounds  on  US  31.  ft  mile  west  of 
southern  junction  of  US  31  and  US 
131.  in  Petoskey,  Michigan.  All  ama- 
teurs, C&ers,  SWLs,  SI  admission,  50* 
per  table,  door  prizes,  lunch  counter. 


free  parking.   Talk  in  on  3.920  MHz, 
channel  1.  146.52  MHz, 

EAST  RUTHERFORD  NJ 
AUG  14 

The  Knight  Raiders  VHF  Club's 
auction  and  flea  market  will  be  held 
on  Saturday,  August  14th,  at  St 
Joseph's  Church  of  East  Rutherlord, 
Hobo  ken  Road,  East  Rutherford,  Free 
admission,  free  parking,  refreshments 
available.  Talk- in  will  be  on  146.52. 
Doors  will  open  10  am.  Flea  market 
tables:  $6  for  a  full  table,  S3.50  for 
half  a  table.  Reserve  your  tables  in 
advance  by  writing  to  The  Knight 
Raiders  VHF  Club,  K2DEL,  PO  Box 
1054,  Passaic  NJ  07055. 

HUNTSVILLE  AL 

AUG  15 

The  North  Alabama  Hamfest  will 
be  held  on  Sunday,  August  15  at  The 
Mall  in  Huntsviile,  Alabama.  A  ham 
fest  supper  will  be  held  on  Saturday 
night.  Events  include  prize  drawing, 
flea  market,  ARRL  forum,  MARS 
meetings,  displays,  and  XYL  pro- 
grams. Talk- in  on  146,94  and  3965, 
For  more  information  contact 
NJLH.A.,  PO  Box  423,  HuntsviUe  AL 
35804. 

NEWCASTLE  DE 

AUG  15 
Delmarva's  new  annual  hamfest  will 
be  held  August  15,  1976  at  Wilming- 
ton College,  New  Castle,  Delaware  - 
U.S.  Route  13  just  north  of  Delaware 
Route  141  in  New  Castle,  Newcastle 
County.  Tail-gating  $2.50  per  space. 
Rummage  and  display  tables  $5  per 
table.  Food  and  camping  available. 
Ladies  Bingo,  Admission  ST. 75 
advance  -  S 2, 50  at  gate,  Children  are 
free.     Make    all     checks    payable    to 


Dei  man/a  Hamfest  Inc.  Mail  a  I 
requests  for  reservations  and  informa 
tiqn  to  John  Low  K3YHR,  It  Scott 
field  Drive,  Newark  DE  19713, 

PUYALLUP  WA 
AUG  21  22 

The  Radio  Club  of  TacoiTU 
(W7DK)  presents  HAMFAIR-76,  Sat 
urday  and  Sunday.  August  21st  anr 
22nd,  at  the  Pierce  County  Fair 
grounds,  11  miles  South  of  Puyallup 
Washington.  This  ARRL  sanctioned 
event  features  technical  seminars 
/.omen's  and  children's  activities,  con 
tests,  flea  market,  Saturday  evenint 
dinner  and  entertainment,  Sunday 
morning  loggers  breakfast,  and  fret 
camping  with  electrical  hookups.  Firs 
prize  ts  an  ICOM  IC-230.  Comae 
W7GPR,  3421  E+  138th  St.,  Tacoma 
WA  98446,  phone  531  3821. 

SPRINGFIELD  MO 
AUG  22 

The   Southwest   Missouri   Amateur 
Radio  Club  will  hold  its  annual  ham 
fest,  swap  meet  and  family  picnic  on 
August  22,  19-76,  3t  Lake  Springfield 
Park,    This   picnic  attracts  over   two 
hundred    radio    amateurs    and    their 
families     from     southwest     Missouri, 
northwest  Arkansas,  southeast  Kansas, 
and   northeast   Oklahoma   each  year 
For  more  information  write;  James  A 
Crooke,      Secretary,      Southwest 
Missouri  Amateur   Radio  Club,  1601 
South  Kimbrough  Avenue,  Springfield 
MO  65807 

AURORA  1L 
AUG  22 

The  Fox  River  Radio  League 
W9CEO  Hamfest  will  be  held  August 
22,  1976  at  beautiful  Phillips  Park, 
east  edge  of  Aurora,   U,S.   Hwy,   Rt. 


Ham  Help 


Would  appreciate  plans  for  SIMPLE 
Novice  band  receiver. 

C.  E.  Moore 

1112  W.Tucker 

Arlington  TX  76013 

Please  place  my  name  in  your  Ham 
Help  column,  I  am  willing  to  help 
people  in  the  NYC  Long  Island  area 
get  their  licenses,  or  to  help  Novices 
upgrade. 

David  M.  Krumholz  WA2YYL 

148  10  Huxley  St. 

Rosedale  NY  11422 

Since  I  first  become  a  ham,  I 
subscribed  to  0$T  hrst.  then  Ham 
Radio,  Both  left  a  lot  to  be  desired 
QST  is  the  better  of  the  two.  however; 
Ham  RatiiQ  was  just  plain  over  my 
head.  Then  a  friend  and  fellow  ham 
straightened  me  out  and  I  subscribed 
to  73,  At  first  glance  I  knew  I  had 
found  the  right  mag  for  me,  I  must 
&ay  some  of  the  best  and  most  inter 
esting    material    is    found    in    your 


editorials  and  letters  from  other  hams. 
If  you'd  like  you  can  use  this  one  for 
a  sales  pitch.  Also,  plea&e  enter  my 
name  into  your  f,Ham  Help"  column 
for  anyone  who  needs  help.  I  started  a 
ham  club  here  in  Hoosick  Falls  and 
have  gotten  5  guys  their  Novices. 
Three  new  members  are  about  ready 
for  theirs.  That  is  why  I  am  sending 
for  code  tapes.  Six  of  us  are  boning  up 
for  our  General  tests.  Also,  I  would 
like  to  add  my  coupon  to  extend  my 
subscription  for  three  years.  Keep  up 
the  good  work  for  your  fellow  hams. 

Dave  Kessler  WN2SSR 
Hoosick  Fails  NY 

Please  add  my  name  to  your  list  of 
helpers.  I'd  be  glad  to  lend  assistance 
to  any  aspiring  hams  to  be  in  the 
Pittsburgh  vicinity. 

Peter  Wdson  WB3ALS 

1260  Fox  Chapel  Rd. 

Pittsburgh  PA  15238 

(412}  9639138 

I  am  not  an  amateur  radio  operator 


at  this  moment,  but  I  really  want  to 
become  one.  I  get  a  copy  of  73 
monthly  at  the  newsstand,  i  love 
reading  it.  Could  you  please  list  me  in 
your  "Ham  Help"  column?  Thank 
you  very  much, 

Edward  Best 

26  A  Duke  Manor  Apis, 

311  S.  LaSalle  St. 

Durham  NC  27705 

(919^-383  1223 

In  your  person  I  should  like  to  ask 
your    outstanding    magazine    to    give 

me  help.  I  would  like  to  get  in  touch 
with  a  ham  whose  profession  is 
linguistics  -  more  concretely,  applied 
linguistics,  terminology.  Imguo- 
statistics.  My  ex-call  was  UA6LMX: 
my  new  call  has  not  been  received  yn 
Languages  are  English  and  Russian 
I'm  sorry  for  the  trouble  I'm  giving 
you. 

Serge  P.  Kushneruk 
Box  34.  GPO,  Tyumen 

USSR 

First,   to  the  Ham  Help  column 
Help!!'   I'm  a  CBer,  KNK2337,  who 
has  been  interested  m  amateur  radio 
for  almost  sixteen  years  but  never  had 
the  free  time  necessary  for  more  than 


superficial  learning,  I've  ateo  been 
studying  electronics  by  home  study 
for  three  months,  so  I'm  not  « 
complete  ignoramus  about  electronics, 
just  close.  Am  very  interested  in  FMt 
SSS  and  2  meter  operations.  I'c 
greatly  appreciate  help  <n  making  the 
transition. 

Do  you  guys  personally  know  o 
any  ham  shops  in  the  area?  CB  seems 
to  be  all  over  the  place,  but  the  only 
other  radios  I've  seen  so  far  are 
scanning  monitors,  I've  gotten  three 
issues  of  your  magazine  now  and  I 
think  it's  great,  1  am  interested  in 
computers  and  think  you  should  keep 
those  articles  in.  I  may  understand  in 
general  only  every  fourth  word,  but 
it's  a  joy  to  struggle  for  the  rest. 
Thanks  for  your  help. 

Gregory  W.  Lincavage 

23  Kmgsland  St. 

Nutley  NJ  07110 


I  would  tike  to  know  if  anyone  can 
obtain  a  matching  speaker  for  an 
Allied  AX  190  receiver.  I  would  be 
very  interested  in  purchasing  this* 

Mike  Evans 

Box  985 

Ft,  Smith  AR  72901 
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w3Q.  All  day  family  fun,  picnic,  zoo, 
lake  and  flowers.  Same  old  price  — 
SI  00  advanced  with  SASE  to  FRRL, 
PO  Box  443  Aurora  I L  60507.  Talk-in 
on  146.94. 

RENO  NV 
AUG  28 

Nevada  Amateur  Radio  Association 
will  again  host  the  Sierra  Nevada 
Hamfest,  August  28.  1976.  at  the 
California  Building,  Idlewild  Park. 
Reno,  Nevada,  Pre  registration  $10, 
until  August  21.  For  further  details, 
write  P.O.  Box  2534.  Reno.  Nevada 
89505. 

ATLANTIC  CITY  NJ 
AUG  28-29 

The  Personal  Computing  76  Cbn 
sutner  Trade  Fair  wiU  be  held  August 
2S29,  1976  in  Atlantic  City.  New 
Jersey.  Seminars  and  technical  talks, 
major  exhibits,  demonstrations,  door 
prizes,  and  free  literature  all  about 
software  and  hardware  development, 
microcomputers,  memories,  compari- 
sons, interfacing,  implementation, 
AMSAT,  computerized  music,  video 
terminals,  construction,  printers, 
games,  and  tapes,  Admission  $5  ad- 
vanced. 37.50  at  door  (includes  ex- 
hibits and  seminars).  Exhibition 
booths  -  call  (6091  927  6950. 


LA  PORTE  IN 
AUG  23 

The  combined  La  Porte  County 
Amateur  Radio  Clubs  will  hold  their 
Fall  Hamfest  on  Sunday,  August  29th, 
1976  at  the  La  Porte  County  Fair 
grounds  in  La  Porte,  beginning  at  7 
am  Chicago  time.  Overnight  camping 
available.  Indoors  in  case  of  rain.  No 
table  or  set  up  charge,  Paved  midway, 
good  food  and  drink.  S2  donation  at 
the  gate.  For  more  information  write: 
P0  Box  30,  La  Porte  IN  46350, 
Talk-in  on  01-61  and  94  simplex, 

SO  DARTMOUTH  MA 
AUG  29 
The  Southeastern    Amateur   Radio 
Club    is   having    a    Flea  Market   and 
Picnic   on    August    29,    1976   at   the 
Stack  house   Fairgrounds  in  So,  Dart- 
mouth MA.  Space  will  be  $2  and  table 
an    additional   S2.    Homemade    food, 
magic    show    for    the    children,    and 
many  raffles.  For  a  flier  write"  Arthur 
Sylvia,  317  Nemasket  St..  New  Bed 
ford  MA  02740 

EL  PASO  TX 
SEPT  4  5 

The  ARRL  Hamfest  will  be  held 
September  4-5  at  the  elegant  Vista 
Motor  Inn,  Seminars,  solar  power, 
exotic  modes,  OSCAR  and  flea 
market.  Write  PO  Box  24050.  El  Paso 
TX  799T4.  Visit  us  on  Labor  Day 
weekend1 

MEN  A  AR 
SEPT  4-5 

The  Queen  Wifhelmina  Hamfest 
1 976  is  Saturday  and  Sunday, 
September   4   and   5,   at   Oueen  Wil 


helrrwna  State  Park,  Rich  Mountain, 
Mena,  Arkansas.  Excellent  accommo- 
dations and  food  at  the  newty  re- 
stored historic  Queen  Wilhelmina 
Castle.  Door  prizes  hourly,  grand 
prize,  new  equipment  displays,  flea 
market,  camping  area  with  utilities 
and  rest  rooms,  amusements  for  har- 
monics. Talk-in  146.52.  For  more 
information  write  WB5CXX.  P.O.  Box 
5191,  Texarkana  TX  or  phone  (214) 
833  0625. 

DANVILLE  IL 
SEPT  5 

The  Danville  Hamfest  will  be  held 
at  Douglas  Park,  Danville,  Illinois 
September  5.  Downstate  Illinois* 
largest.  Great  prizes.  Advance  tickets 
$1.75  ea.,  3,'$5  with  an  SASE  to  Jim 
Wilson,  308  First,  Ridgefarm  IL 
61B7Q.  Talk  in  22/82  and  3910. 

YORK  PA 
SEPT  5 

The  2? st  Annual  York  County 
Hamfest  will  be  held  September  5th, 
rain  or  shine,  10  miles  west  of  York 
PA:  Ah  mile  west  of  York  Airport,  turn 
south  off  Rt  30  to  Elickers  Grove. 
Registration  begins  at  9  am  —  fee 
S3. 00.  All  adults  and  amateurs  are 
expected  to  register,  XYLs  and 
children  free,  A  limited  number  of  flea 
market  tables  are  available  inside  by 
advance  reservations  on/y,  Contact 
hamfest  committee.  There  will  be  a 
S5.00  charge  for  using  electric  power. 
Talk  in  146.04  64;  2&88;  52-52.  For 
more  information  write  or  phone 
Leroy  Frey  K3PQR,  170  S.  Albemarle 
St.,  York  PA  17402,  phone  854  1203, 

BEREAOH 
SEPT  IT 

The  '76  Cleveland  Hamfest 
presented  by  the  Cleveland  Hamfest 
Association  will  be  held  Saturday, 
September  11  at  8  am  to  6  pm  at  the 
Cuyahoga  County  Fairgrounds,  Berea, 
Ohio.  Eastland  Road  entrance  only  to 
County  Fairgrounds  with  easy  access 
from  Hopkins  Airport,  Interstate  1-71, 
1-90  or  Ohio  Turnpike.  Tickets  $1.50 
before  August  31 ;  $2.00  at  0800  for 
alt  t2  or  over  when  gates  open. 
Asphalt  quad  f3ea  market  parking  SI 
additional  per  space  at  0700.  Bring 
your  own  tables  and  shade.  Registra- 
tor Si, SO  tickets  by  mail  before 
August  31  with  check  or  money  order 
to:  Cleveland  Hamfest  Association, 
P.O.  Box  43413,  Cleveland.  Ohio 
44143. 

MELBOURNE  FL 
SEPT  1M2 

The  11th  annual  Melbourne, 
Florida  hamfest  will  be  held  Saturday 
and  Sunday.  September  11  12,  1976, 
from  9  am  to  5  pro  each  day  in  the 
air  conditioned  Melbourne  Civic 
Auditorium  located  on  Hibiscus 
Boulevard.  Donation  is  S2.50  per 
adult.  Full  program  includes  forums, 
meetings,  auction,  swap  tables,  com 
mercial  exhibits,  awards,  prizes,  etc. 
Talk  *n  on  25  85  and  52'52+  Spon- 
sored   by     Platinum    Coast    Amateur 


Radio  Society,  For  more  info  write 
PO  Box  1004.  Melbourne  FL  32901. 
FCC  exams  in  Ramada  Inn  Saturday 
at  8  am  for  General,  Advanced,  and 
Extra.  Form  610  and  S4  fee  must  be 
filed  with  FCC,  Room  919,  51  S.W. 
First  Avenue,  Miami,  no  later  than 
August  31,  1976. 

FINDLAYOH 
SEPT  12 

The  34th  Annual  Findtay  Hamfest 
will  be  held  on  Sept.  12  at  Riverside 
Park,  Findlay.  Ohio.  Talk-in  146.52. 
For  advanced  tickets  and/or  info 
write:  Clark  Foltt  W6UN,  122  W, 
Hobart  St.,  Findlay,  Ohio  45840 
(SASE  p tease  for  under  6  tickets), 

MALAGA  NJ 

SEPT  12 

The  South  Jersey  Radio  Assn.  28th 
Annual  Hamfest  wilt  be  held  Septem- 
ber 12,  1976,  10  to  5  pmf  at  Molia 
Farms,  Malaga,  New  Jersey.  Lake, 
picnic  grounds  and  food  available. 
Tailgate  sales,  swap  shop  and  door 
prices.  Family  tickets:  advance  sales  — 
S2.50,  gate  sales  -  $3.50.  Advance 
sales  send  SASE  to  Jack  Koch,  Box 
103,  Cherry  Hill  NJ  08002,  Talkie 
146.52. 

HAMBURG  NY 
SEPT  18 

The  Hamburg  International  Ham 
fest  will  be  held  September  18,  1976 
at  the  Erie  County  Fairgrounds  in 
Hamburg.  New  York.  Directions; 
Take  the  New  York  State  Thruway  to 
the  Blasdell  Exit  (Exit  56).  Recrea- 
tional vehicles  will  turn  right  on  Mile 
Strip  Road  and  turn  left  on  Route  62 


South  (first  major  intersection), 
Follow  the  signs  to  the  Erie  County 
Fairgrounds  entrance.  AM  other 
vehicles  turn  left  on  Mile  Strip  Road 
and  turn  right  on  McKinley  Parkway 
(first  major  intersection),  Hamfest  wifl 
include  giant  flea  market,  technical 
forums,  picnic  facilities,  excellent  pro 
grams,  non-amateur  displays,  code 
contest,  women's  programs,  organ*  za 
tion  meetings,  equipment  displays  and 
FM  hospitality  room,  and  thousands 
of  dollars  in  awards.  Admission:  S3  at 
gate.  $2.50  in  advance.  SI  for  flea 
market  parking.  Children  under  12 
admitted  free*  Talk- in  stations  will  be 
on  the  WR2ABU  repealer  (146.31  in, 
146.91  out),  146.52  Simplex.  7.255 
(ECARS),  and  3.925.  For  more  infor- 
mation contact  Bert  Jones  W2CUU, 
143  Orchard  Drive,  Kenmore  NY 
14223.  tel.  716-873^3984, 

NEW  KENSINGTON  PA 
SEPT  19 

The  Sky  view  Radio  Society's  Swap 
&  Shop  wifl  be  held  on  Sept.  19,  1976 
at  the  Skyview  Radio  Club,  New 
Kensington  PA.  Registration  $1. 
Talk-in  52-52  and  04-64. 

NEW  BERLIN  IL 
SEPT  26 
The  Sangamon  Valley  Radio  Club 
Hamfest  will  be  hefd  September  26  a? 
the  Sangamon  County  Fairgrounds, 
New  Berlin,  Illinois,  twelve  miles  west 
of  Springfield  (Illinois  state  capitoi) 
on  Route  36,  There  will  be  food, 
programs,  covered  pavilion,  and 
nearby  camping,  See  Lincoln  shrines. 
Talk-in  28/88  AF9AFA,  Tickets 
S1.G0,  Write:  K9HDZ,  622  Magnolia, 
Rochester,  Illinois, 
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FCC 


Before  ihe 

FEDERAL  COM  MUNI  CATIONS 

COMMISSION 

Washington,  DC  20554 

FCC  76-537 

41127 


In  the  Matte  of 

Amendment  of  Pari  37  of  the 

Commission's  Rules  concerning  operator 

classes,  privileges, 

and  requirements  in  the 

Amateur  Radio  Service, 


Docket  20232 

RM-1016  1363,  1454 
1456.  1516,  1521.  1526. 
1536,  1568,  1572,  1602, 
1615,  1629.  1633,  1656, 
1724,  1793.  1B05,  1841. 
1920,  1M7.  1976,  1991, 
203  0,  2043,  2053,  2149. 
2150,  2162,  2166,2216, 
2219,  2256.  22 B4,  2449 


2  METER  CRYSTALS  IN  STOCK 

We  can  ship  CO.D.  first  class  maiL  Orders  can  be  paid  by:  check,  money  order, 
Master  Charge,  or  BankAmericard.  Orders  prepaid  are  shipped  postage  paid,  Phone 
orders  accepted.  Crystals  are  guaranteed  for  life.  Crystals  are  all  $5,00  each  (Mass. 
residents  add  25i  tax  per  crystal).  U.S.  Funds  Only 

We  are  authorized  distributors  for:  I  com  and  Standard  Communications  Equip- 
ment. (2  meter) 

Note:  If  you  do  not  know  type  of  radio,  or  if  your  radio  is  not  listed,  give  fun- 
damental frequency,  formula  and  loading  capacitance. 

LIST  OF  TWO  METER  CRYSTALS  CURRENTLY  STOCKED  FOR 
RADIOS  LISTED  BELOW: 


1  •  Drake  TR-22 
2»,  Genave 

3«,  Icom/VHF  Eng. 

4*.  Ken/Wilson  /Tempo  FMH 

&•.  Regency  HR-2A/HR212/Heathkit  HW-202 


6*  Regency  HR-2B 
7*.  S.B.E. 

8*.  Standard  146/826 
9*.  Standard  Horizon 
10*.  Clegg  HT-146 


The   first   two  numbers  of  the  frequency  are  deleted   for   the  sake  of  being 
non- repetitive.  Example:  146.67  receive  would  be  listed  as  -  6,67R 


1.6.01T 
2  6.61R 

3.  6.04T 

4.  6.64R 

5.  6.07T 

6.  6.67R 

7.  6.10T 


9.  6.13T  17,  6.19T  25.  5. 3  IT  33.6 

10.  6.73R  18.  6.79R  26.  6.91R  34.6 
11.6.145T  19.  6.22T  27.  6.34T  35.6 

12.  6.745R  20.  6.82R  28.  6.94R  36.6 

13.  6.16T  2L6.25T  29.  6.37T  37.6 

14.  6.76R  22.  6.85R  30.  6.97R  38.  7 

15.  6.175T  23.  6,28T  31.  6.40T  39.7 


52T  41. 

52R  42, 
55T  43. 
S5R  44. 
94T  45. 
60T  46, 


00R  47. 
8.  6.70R    16.  6.775R   24.  6.88R    32.  6.46T  40.  7.63T   48. 

CRYSTALS  FOR  THE  IC -230  SPLITS  IN  STOCK'   13 

13  884**^   *MLJ>  -  nrv*-»-.-.«  mu-      «  tfl  ^ 

BACK  IN 

STOCK! 


7.03R  49. 

7.66T  50, 

7.06R  51. 

7.69T  52. 

7.09R  53. 

7,72T  54. 

7.12R  55. 

7.75T  56, 

,651111  MHz; 


7.15R 

7.78T 
7.18R 

7.81T 
7.21R 
7.84T 
7.24R 
7.87T 


57.  7.27R 

58.  7.90T 

59.  7.30R 

60.  7.93T 

61.  7.33R 

62.  7,96T 

63.  7.36R 

64.  7.99T 

65.  7.39R 


ICOM 


IC-SSA 


HCMAHim 
,'«'ltp  ru 

IQWATTI 


Special?  Only  $249,95.  Get  8  crystals  of  your 
choice  for  only  $2.50  more  with  purchase  of 
IC-22A, 

READY  TO  GO  ON: 


1 

94/94 

3       22/82 

5          52/52 

2 

34/94 

4       28/88 

RECEIVER: 

VHF    FM 
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FIRST  REPORT  AND  ORDER 
Adopted:  June  9,  1976; 
Released:  June  16,  1976 

By  the  Commission: 

1.  On  December  16,  1974,  the  Com- 
mission released  a.  Notice  of  Proposed  Rule 
Making  in  this  proceeding  which  was  pub- 
lished in  the  Federal  Register  on  December 
20,  1975  I39-FR44CM2).  Comment*  were 
due  by  June  16,  1975,  and  reply  comments 
by  July  16,  1975.  The  due  dates  for  both 
comments  and  reply  comments  were  ex- 
tended, and  the  final  cutoff  dates  were  set  at 
July  16,  1975,  and  September  1,  1975. 
respectively. 

2-  The  purpose  of  the  Notice  was  to 
consolidate  into  one  rulemaking  proceeding 
the  many  petitions  we  hid  received  which 
dealt  one  way  or  another  with  changing  the 
structure  of  the  Amateur  Radio  Service.  We 
recognized  that  the  requests  found  in  the 
petitions  were  often  interrelated,  and  should 
not  be  handled  on  a  piecemeal  basis,  For  this 
reason,  we  undertook  a  fundamental  review 
of  the  entire  structure  of  the  Amateur 
service  and  proposed  various  changes  in  that 
structure. 

3,  The  major  proposed  rule  changes  con- 
tained in  the  Notice  were  the  following 

a)  Creation  of  a  "dual 
ladder"  licensing  structure; 

b)  Creation  of  a  Communica- 
tor Class  license  having  no  tele- 
graphy privileges  Or  examination 
RHjuirement; 

c)  Establishment  of  new 
power  limits  based  on  trans- 
mitter peak  envelope  power  out- 
put; 

dl  New  restrictions  on 
licenses  obtained  by  means  of 
volunteer-administered  mail 
examinations; 

e)  Issuance  of  lifetime  Ama- 
teur Extra  Class  operator 
licenses;  and 

f}  Modification  of  the  fre- 
quencies and  modes  available  to 
certain  license  classes. 

4.  An  estimated  4000  comments  and 
reply  comments  were  filed  in  this  Docket 
They  ranged  from  postcards  to  multipage 
typewritten  statements,  often  with  very 
detailed  analyses  of  our  proposals  coupled 
with  suggested  revisions  thereto.  All  of  these 
comments  have  been  read  and  carefully 
considered.  Also,  in  addition  to  these  docu- 
ments, we  have  closely  examined  the  results 
of  a  poll  taken  by  the  American  Radio  Relay 
League  (ARRLf  which  elicited  responses 
from  many  thousands  of  that  organization's 
members, 

5.  Because  of  severe  manpower  and  time 
restrictions  brought  about  by  the  recent 
surge  in  Citizens  Radio  Service  applications, 
we  are  unable  at  this  time  to  undertake  the 
preparation  of  a  comprehensive  Report  and 
Order  which  would  address  all  of  the  issues 
raised  in  the  Notice.  We  are  therefore  re- 
leasing this  First  Report  and  Older  in  which 
several  matters  of  importance  will  be 
addressed,  and  we  plan  to  prepare  additional 
Reports  and  Orders  in  the  future  as  our 
workload  permits. 

6,  Firstly,  we  will  address  the  matter  of 
examinations  administered  by  volunteer 
examiners.  Under  the  system  put  forth  in 
the  Notice,  all  licenses  obtained  in  this  way, 
except  Novice  licenses  and  licenses  granted 
in  those  instances  where  the  applicant  quali- 
fied for  a  volunteer -administered  examina- 
tion on  the  basis  of  a  protracted  disability 
which  prevented  travel  to  a  Commission 
examination  point,  were  to  be  nonrenew- 
able. Such  licenses  were  to  be  temporary, 
and  the  licensees  would  have  been  required 
to  successfully  complete  a  regular  Com 
mission-supervised  examination  in  order  to 
remain  licensed.  This  arrangement  would 
have  required  ait  presently  licensed  Tech- 
nician [CI  and  Conditional  licensees  to 
undergo  reexamination  by  the  Commission. 
Failure  to  successfully  complete  the  Com 
mission-  super  vised  examination  would  have 
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meant  that  the  licensee  could  not  have 
continued  to  renew  his  license  upon  expira- 
tion, 

7.  As  one  of  the  broad  objectives  in  this 
proceeding,  we  stated  in  ihc  Nonce  thai  we 
desired  to  preclude,  or  at  least  minimize,  any 
adverse  impact  upon  presently  licensed  ama- 
teurs. The  sentiments  in  the  comments 
overwhelmingly  supported  ihis  posture,  and 
we  continue  to  believe  it  to  be  the  only 
reasonable  course  of  action,  Many  comments 
objected  to  our  " non-re newsbLl  it  v"  proposal 
for  volunteer  administered  examinations  as 
being  detrimental  to  amateur  tacfco  in  gen- 
eral and  excessively  burdensome  to 
thousands  of  licensees  who,  for  valid 
reasons,  did  not  undertake  Commission- 
supervised  Eliminations,  Moreover,  Inas- 
much as  the  Technician  Oass  license 
program  has  always  been,  by  Commission 
intent,  based  primarily  on  volunteer  ^admin- 
istered examinations,  a  mass  recatl  of  these 
persons  does  not  now  appear  equitable.  We 
are  in  bask  agreement  with  these  objections, 
and  have  (modified  our  proposal  10  blunt  any 
ill  effects  on  present  licensees.  We  believe 
the  limited  resources  available  lo  us  can  be 
best  utilized  elsewhere. 

a  However,  our  experience  with  the 
volunteer  examination  program  has  shown 
that  it  has  been  abused.  Our  routine  call -in 
program  of  Technician (C)  and  Conditional 
Dass  liCEnsees  has  shown  that  over  90%  of 
such  per  sons  either  fail  to  appear  for  re- 
examination, or  if  they  do  appear,  fail  the 
examination  Such  results  tend  to  confirm 
the  suspicion  thai  some  such  licensees 
obtained  their  licenses  fraudulently.  We  have 
therefore  determined  to  limit  the  availability 
of  volunteer-administered  examinations  to 
the  f of  (owing  categories  of  applicants; 
a  I  Applicants  for  the  Novice 
license;  and 

b)  Applicants  who  show  by 
physician's  certification  that 
they  are  unable  to  appear  at  a 
Commission  examination  point 
because  of  a  protracted  dis- 
ability preventing  travel. 
All  applications  for  mail  examinations  on 
the  basis  of  a  protracted  disability  should 
now  be  sent  to  the  FCC  field  office  nearest 
the  applicant,  rather  than  to  the  Com- 
mission's offices  in  Gettysburg,  Pennsyl- 
vania. Such  examinations  will  be  conducted 
by  a  volunteer  examiner  selected  by  the 
Commission,  or  by  Commission  personnel, 
9*  Persons  now  holding  I  lea  rises  obtained 
on  the  basis  of  a  mail  examination  will  not 
be  adversely  affected  by  this  rule  change.  All 
such  licenses  may  continue  to  be  renewed, 
and  Rule  Section  97.25  is  being  modified  to 
indicate  that  examination  credit  will  be 
given  for  those  element*  which  were  passed 
without  Commission  supervision.  For 
instance,  a  Technician |C>  licensee  will  auto- 
matically be  given  credit  for  Element  3 
should  he  attempt  to  obtain  a  General  Class 
license.  He  would  be  required  only  to  pass 
Element  1{B).  the  13  wpm  telegraphy  test. 
We  believe  that  this  "grandfather"  provision 
penalizes  no  oner  and  will  encourage  such 
licensees  to  upgrade.  Upon  application  for 
license  modification  or  renewal,  aU  present 
Conditional  Class  licensees,  will  be  issued 
General  Oass  licenses,  and  all  Technician <C| 
licensees  will  be  issued  Technician  licenses. 
Henceforth,  all  applicants  passing  Elements 
KB)  and  3  an  a  volunteer  administer ed 
examination  will  be  issued  a  General  Oass 
license,  The  Conditional  Class  will  no  longer 
be  issued. 

IQ.  The    elimination   of   the    175  mile 
distance  eligibility  criteria   *or  the   Cond* 
tionai  Oass  (now  General  Dass}  license  will 
not,  in  our  view,  impose  an  undue  hardship 
on    those    persons   sincerely    interested   in 
obtaining  an  amateur  license.  The  number  of 
such  applications  received  iv  now  (lights  and 
the  enlargement  of  the  Commission's  exam 
(nation  schedule  for  remote  points  all  but 
eliminates   the   usefulness  of   the   175  mile 
criterion  With  respect  to  the  Technictan(Q 
Oass  license,  we  do  not  foresee  any  iigr, 
cant  adverse  impact  resulting  from  its  elimin- 


ation. The  vast  majority  of  persons  seeking 
that  license  live  within  convenient  travel 
distance  of  a  Commission  examination 
point,  and  our  examination  policy  with 
respect  to  the  Technician  Class  is  now 
consistent  with  our  policy  governing  all 
license  classes  except  Novice.  As  proposed, 
we  are  also  deleting  the  availability  of  mail 
examinations  on  the  basts  of  eligibility 
criteria  »t  out  in  §97,27fc|  and  (dK 

11.  A  related  issue  we  will  address  at  this 
time  involves  the  Novice  Class  license.  Many 
thousands  of  Novice  examinations  are  given 
each  year,  and  this  has  been  the  gateway  to 


Amateur  radio  for  over  half  ol  .ill  present 
licensees.  We  believe  the  experience  of 
taking  the  Novice  test  to  be  very  worth- 
while, inasmuch  as  there  is  no  overlap  in  the 
Novice  examination  questions  and  the  ques- 
tions found  on  more  advanced  examinations. 
We  are  therefore  emending  the  Rules  to 
require  that  all  persons  entering  Amateur 
Radio  Service,  at  any  level,  successfully 
complete  examination  element  in  addition 
to  the  other  examination  elements  presently 
required  for  the  license  examination  being 
undertaken.  We  are  also  at  this  time  deleting 
the  provision  in  Section  97,9(0  which  pro- 


hibits the  issuance  of  a  Novice  Class  license 
to  a  person  who  has  held  within  the  prior  12 
month  period  any  class  of  Amateur  radio 
license.  We  believe  this  provision  serves  no 
useful  purpose  and  has  prohibited  otherwise 
qualified  persons  from  remaining  in  Amateur 
radio. 

12.  Hie  final  matter  we  will  touch  on  in 
this  First  Report  and  Order  involves  the 
privileges  available  to  Technician  and  Novice 
Class  licensees.  Until  several  years  ago,  it  was 
permissible  for  a  licensee  to  hold  both  the 
Novice  and  Technician  Q asses  of  license  at 
the   same   time.    Such  dual    licensing   was 
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SPEED  CONTROL 

New  solid  state  SCR 
speed  control  for 
AC/DC  devices  or  resis- 
tive loads,  lights,  etc. 
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1.2  KW.  Ideal  soldering  iron  control. 
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DUMMY  LOAD  resistor,  no rv inductive,  50  ohm  5  watts 
AA  NICAD  CELLS  brand  new,  fine  biz  for  handy  talkies. 
ASCI  f  KEYBOARD  brand  new  w/ROM  chip,  data  package 
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POWER  SUPPLY  MODULE 

New,  plug-in  module.  Plugs  into  AC  outlet  provides  12 
volts  AC  at  14  amp  by  two  screw  terminals.  Great  for 
various  clocks,  chargers,  adding  machines,  etc.  New 
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subsequuntfy  prohibited  in  Section  97  9fM. 
which  states  that  the  Novice  Class  license 
may  not  be  concurrently  he9d  with  any 
other  class  of  license.  We  have  received 
several  petition!  10  lift  this  restriction,  and 
m  our  Notice  we  proposed  to  include  Novice 
Oass  privilege!  in  the  Technician  Class 
license:  We  are  herein  adopting  that  pro- 
posal., which  was  widely  supported  m  The 
com  menu  We  are  also  modifying  the  mam- 
mum  permissible  transmitter  power  input 
which  Novices,  and  all  other  license  classes, 
may  utilize  when  operating  on  Novice  fre 
quenciet.  WrV  are  limiting  to  250  Watts  the 


maximum  power  input  which  nay  be  used 
by  any  class  of  operator  transmitting  in 
Novice  sub-bands.  We  are  adopting  this 
change  lor  two  reasons,  firstly,  it  will  mean 
that  a  Novice  can  buy  equipment  which  will 
be  readily  useable  and  practical  when  he 
upgrades  to  General  Class  and  above. 
Pfres&ntly.  in  order  to  con  lor  m  to  the  75 
Watt  power  limit.  Novices  oftentimes  are 
forced!  to  buy  low  power  transmitters  which 
they  find  hove  limited  usefulness  outside 
Novice  sub^ hands,  and  secondly ,  we  see  no 
reason  to  permit  too  Novices  to  utilize  high 
power  m  a  sub-band  where  such  power  gives 


them  a  significant  advantage  over  s  license 
class  which  is  restricted  to  that  sub-band 

13,  In  view  of  the  foregoing,  we  are  of 
the  opinion  that  the  amended  rules  as 
discussed  above  are  in  the  public  interest, 
convenience,  and  necessity.  Accordingly, 
pursuant  to  authority  contained  m  Section 
4ii)  and  303  of  the  Communications  Act  of 
1934,  as  amended.  IT  IS  ORDERED,  that 
Part  97  of  the  Commission's  Rules  IS 
AMENDED  as  set  *orth  in  the  Appendix 
attached  hereto.  These  amendments  become 
effective  July  23,  1976 
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RF  Switch 

Millen  51001,  1  pole,  2  to  6  pos, 
1 3k V  f  tashover ,  20  Amps    $21  20 
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160-102  1.5  to  5  pF    .....$3,00 
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160-107  2.3  to  14  pF    3.15 
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APPENDIX 

Chapter  1,  Part  97  of  Trtle  47  of  the  Code  of 
Federal  Reoutatiom  n  amended  as  follows: 

1.  In  Section  97  7.  paragraph*  tbl.  fcj  and 
Idl  are  amended  and  (»>  a.  added  10  read  » 
fottOws 

§97.7  Privileges  of  operator  licenses. 

lb)  Generzi  Clan  Ail  author *zed  amateur 
privilege*  except  those  exclusive  operating 
privileges  which  are  reserved  10  the  Ad- 
vanced Oass  and/of  Amateur  Extra  -Class 

let  Conditional  Oass.  Same  p*  ivileges  as 
General  Cass.  New  Conditional  Class 
licenses  will  not  be  issued  Present  Condi- 
tional Class  licensees  will  be  issued  General 
Class  licenses,  at  time  of  renewal  or  modifica- 
tion, 

(dl  Technician  Class.  All  author i*ed  ama- 
teur privileges  on  the  frequencies  50.1-54 
MHz  and  145148  MHz  and  in  the  Amateur 
bands  above  220  MM/.  Such  licenses  also 
carry  the  full  privileges:  of  the  Novice  Class 
license. 

[ej  Novice  Class,  Radio  telegraphy  in  the 
frequency  bands  370^3750  kHi,  7100  7! E0 
kHz  (7050-7075  kHz  whan  the  terrestrial 
station  location  is  not  within  Region  2), 
21.10O-21.2O0  kHt,  and  28,100.28,200 
kHz„  using  only  Type  At  emission. 

2.  Section    97.9    is   amended   to  read  as 
follows. 

§97.9  Eligibility  for  new  operator  //cflrtae. 
Anyone  except  a  representative  of  a  foreign 
government  if  eligible  for  an  amateur  oper- 
ator license. 

3.  Section  97.1 1  (bl  is  amended  to  read  as 
follows: 

§97.1 1  Application  for  operator  license 

•  *  •  •  • 

(b)  An  application  (FCC  Form  610)  for  a 
new  operator  license,  including  an  applies 
tun  lor  change  in  operating  privileges,  which 
requests  an  examination  supervised  by  a 
volunteer  examiner  under  the  provisions  of 
§97,27,  shall  be  submitted  to  the  FCC  field 
oft  ice  nearest  the  applicant  Applications  fo* 
the  Novice  Class  license  should  be  sent  to 
the  Commission's  offices  in  Gettysburg,  PA 
17325.  All  applications  should  be  accom- 
panied by  any  necessary  tiling  tee, 

•  *  *  b  ■ 

4.  Section    97-23    is  amended   to   read   as 
follows: 

§97,23  Examination  requirements. 
Applicants    for   operator    licenses  will   be 
required  to  pass  the  following  examination 
elements 

(a)  Amateur  Extra  Class.  Elements  1(C). 
2,3.4|AVand4|B>, 

{b)  Advanced  Pass  Elements  1(B).  2r  3, 
and  4(Ar: 

<c)  General  Class    Elements  1(B>   2.  and 

3; 

Id  I  Technician  Clatt;  Elements  1IAJ.  Z 

and  3; 

|e)   Novice  Class     Elements  1|A)  and  X 

5.  Section  97.25(a)  tl  amended  to  read  as 
follows: 

§97.25  Examination  cmftr. 

(al  An  applicant  for  a  higher  dass  of 
amateur  operator  license  w»tk>  holds  any 
valid  amateur  license  #dl  be  required  to  pas 
only  those  eJtmemt  of  the  higher  class 
examination  that  ire  not  included  in  the 
examination  for  the  amateui  license  held 

6.  Section  9727  it  tetitled  and  amended  to 
read  as  follows 

£97.27    Mail   examinations    for   applicants 
unable  to  trawl. 

The  Commission  may  permit  the  exam  ma 
tiona  for  an  Amateur  Extra,  Advanced. 
General,  or  Technician  Class  license  to  be 
administered  at  a  location  other  than  a 
Commission  examination  point  by  an 
examiner  chosen  by  the  Commission  when  it 
is  shown  by  physicians  certification  that  the 
applicant    is  unable  to  appear   at  a  regular 
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Commission  examination  point  because  of  a 

pro  traded  disability  preventing  travel 

7    Sea  ton  97  28  is  retitled  arid  amended  to 

read  as  follow* 

§97  28  Mannar  of  conducting  exammattont, 

it)  Except  «  provided  by  §97,27,  ill 
examinee ions  for  Amateur,  Extra.  Advanced. 
General  and  Technician  Class  Optra  tor 
license)  will  be  conducted  by  authorized 
Commission  personnel  or  representative!  at 
locations  and  times  specif  ted  by  the  Com- 
mission Examination  elements  given  under 
the  provisions  of  §97.27  win  be  admin- 
istered by  an  examiner  selected  by  the 
Commissi  cm.  All  applications  for  considera- 
tion of  eligibility  under  §97.27  should  be 
filed  on  FCC  Form  610,  and  should  be  sent 
to  the  FCC  field  office  nearest  the  applicant. 
(A  list  of  these  offices  appears  in  §0.121  of 
the  Commission's  Rules  and  can  be  obtained 
From  the  Regional  Services  Division,  Field 
Operations  Bureau,  FCCr  Washington,  0,C 
20554,  or  any  field  office.} 

(b|  Unlets  otherwise  prescribed  by  the 
Commission,  examinations  for  the  Novice 
Class,  license  will  be  conducted  and  super- 
vised by  •  volunteer  examiner  selected  by 
the  applicant.  The  volunteer  examiner  shall 
be  at  least  21  years  of  age.  shall  be  umlated 
to  the  applicant,  and  shall  be  the  holder  of 
an  Amateur  Extra,  Advanced,  or  Genera) 
Class  operator  license.  The  written  portion 
of  the  Novice  examination.  Element  2,  shall 
be  obtained,  administered,  and  submitted  in 
accordance  with  the  following  procedurB- 

(1)  Within  10  days  after  successfully 
completing  telegraphy  exam  in  at  Eon  element 
1(A),  an  applicant  Shalt  submit  an  applica- 
tion (FCC  Form  610)  to  the  Commission's 
office  in  Gettysburg,  Pennsylvania  17325. 
The  application  shall  include  a  written 
request  from  the  volunteer  examiner  for  the 
examination  papers  for  Element  2.  The 
examiner's  written  request  shall  include  (») 
the  names  and  permanent  addresses  of  the 
examiner  and  the  applicant,  (ii)  a  description 
of  the  examiner's  quaJrficatians  to  admin- 
ister the  examination,  (iiit  the  examiner's 
statement  the  t  the  applicant  has  passed 
telegraphy  element  11  A)  under  his  super- 
vision within  the  10  days  prior  to  submission 
of  the  request,  and  (iv)  the  examiner's 
written  signature.  Examination  papers  will 
be  forwarded  only  to  the  volunteer  exam- 
iner 

(2)  The  volunteer  examiner  shall  be 
responsible  for  the  proper  conduct  and 
necessary  supervision  of  the  examination. 
Administration  of  the  examination  shall  be 
in  accordance  with  the  instructions  inciurjed 
with  the  examination  papers. 

(3)  The  examination  papers,  either  com- 
pacted or  unopened  in  the  evem  the  examin- 
ation is  not  taken,  shall  be  returned  by  the 
volunteer  examiner  to  the  Commission's 
offices  in  Gettysburg,  Pa,,  no  later  than  30 
days  after  the  date  the  papers  are  mailed  by 
the  Commission  (the  date  of  mailing  is 
normally  stamped  by  the  Commission  on  the 
outside  of  the  examination  envelope K 

tcl  The  code  test  required  of  an  appli- 
cant for  an  amateur  radio  operator  license, 
in  accordance  with  the  provisions  of 
§§97  21  and  97.23  shall  determine  the 
applicant's  ability  to  transmit  by  hand  key 
(straight  key  or,  if  supplied  by  the  applicant, 
any  other  type  of  hand  operated  key  such  as 
a  semi- automatic  or  electronic  key,  but  not  a 
keyboard  keyer)  and  to  receive  by  ear,  in 
plain  language,  messages  in  the  International 
Morse  Code  at  not  less  than  the  prescribed 
speed  during  a  five  minute  test  period.  Each 
five  characters  shall  be  counted  as  one  word. 
Each  punctuation  mark  and  numeral  shall  be 
counted  as  two  characters. 

(dl  All  written  portions  of  the  examina- 
tions for  amateur  operator  privileges  shall  be 
completed  by  the  applicant  m  legible  hand- 
writing or  hand  printing.  Whenever  the 
applicant "s  signature  is  required,  his  normal 
signature  shall  be  used.  Applicants  unable  to 
comply  w*Th  these  requirements,  because  of 
physical  disability,  may  dictate  their  answers 
to  the  examination  questions  and  the  re- 
ceiving code  test.  If  the  examination  or  any 


Tracking 

the  Hamburglar 


ABDUCTED:  Drake  ML2  no.  11512. 
Xtais  for  10  channels,  green  sub  min, 
coax  connected  for  IfT  pad  to  coax 
conn  BIMC  on  rear,  1  coax  sub  min. 
connected  to  dev.  terminals.  Stolen 
March  26,  1976  in  An  dove  r,  Massa^ 
chusetts,  Contact  Frank  S.  rVHnas 
WA1MJI,  16  Cottage  Street,  Exeter 
NH  03833. 

LIFTED:  Genave  GTX-1T  handheld 
transceiver,  s/n  13- 07  stolen  from  our 
booth  at  the  Dayton  Hamfest. 
Contact  Claude  L.  Henderson,  Vice 
President,  General  Aviation  Elec 
tronics,  4141  Kingman  Drive,  Indian 
apolis  IN  46226,  phone 
(317)546-1111. 

GONZO:  loom  IC  230  2m  FM  trans- 
ceiver, s/n  2406312,  with  alt  5  West 
Coast  split-split  crystals.  Inscribed  on 
rear  chassis:  "CA  DL  #0516583"  and 
"K6ICS".  Contact  Dr.  Michael  KH 
Gauthier,     9550     Gallatin     Road, 


Downey  CA  90240,  (21 3) -923-0 131, 

RUSTLED:  Icom  IC230  two  meter 
fm  transceiver  with  mount  and  02 
xtal,  s/n  2835.  TPL  Model  1002  two 
meter  power  amplifier,  s/n  0426. 
Regency  10  channel  scanner  model 
ACTR  10HLU  with  all  crystals  and 
antenna  junction  box,  s/n 
185A8B279,  Stolen  from  the  Mission 
Valley  area  of  San  Diego  on  May  17, 
1976,  If  located,  advise  San  Diego 
Police  Dept,  Burglary  Dtv.  at 
236-6281  (case  ^76-33350) ,  or  con- 
tact Zane  Sprague  K6WK  1714) 
481-0594. 

TAKEN:  Unimetrics  Ultra-Co m  25, 
s/n  080213,  stolen  from  locked  auto 
parked  in  residence  driveway,  about  5 
am.  May  12,  1976,  Unit  enscribed  in 
two  places  with  N,C.  driver's  license 
number,  2067134.  Contact  Greens- 
boro  N.C.   Police  Dept.,  or  W4DWR. 


STOLEN:  GTX-2  s/n  29-63  and  ID 
no.  020-34-2737.  GLH100  and  same 
ID  no.  Taken  from  my  car  on  June 
12,  1976.  I  am  offering  $100  for  the 
recovery  and  conviction  of  the  per- 
sons responsible  for  the  theft  Paul  F. 
Keriey  K1UXD,  T 65  Garfield  Avenue, 
Hyde  Park  MA  02136. 

REMOVED:  Icom  I C-22 A  transect wer, 
s/n  1216,  ?6/76p  31/91,  01/61  xtals 
also  m  radio  besides  standard  xtals 
from  Icom.  The  radio  also  had  a 
Motorola  type  microphone,  instead  of 
the  standard  Icom  mike.  Realistic 
PRO-11  Scanner,  s/n  08370930,  xtals 
for  155.79  and  155.685  MHz.  Sanyo 
FT-867  AM/FM/8  trk  in  dash  car 
radio,  s/n  87661611.  Realistic 
MPA-10  PA  amplifier,  manufacturer 
did  not  put  s/n  on  unit,  also  no i> stock 
microphone  with  it,  These  items  were 
stolen  from  my  auto  parked  outside 
my  home  on  the  night  of  August  21, 
1975,  I  also  had  my  name  and  SSN 
(214-68-9618}  engraved  on  each  unit. 
Please  contact  Stephen  E,  Martin 
WA3SAD,  12115  Northwood  Drive, 
Upper  Marlboro  MD  20870  or  at  this 
phone  number:  301-627  4933,  or  con- 
tact the  Prince  Georges  County  Police, 
Bowie,  MD,  case  number  75-233-163. 


ATTENTION  METRUM  II 
OWNERS 


vanguard  has  a  high  quality 
synthesizer  made  for  your  rig. 
You  get  2,000  thumbwheel 
selected  channels  from  140.000 
to  149.995  MHz  in  5  kHz  steps 
at  .0005%  accuracy  over  the 
temperature  range  of  -10  to  +60 
C  and  your  cost  is  only  $159.95, 
With  the  IWetrum,  one  Vanguard 
synthesizer  covers  both  transmit 
and  receive  frequencies. 

For  complete  details  and  photo 
see  our  half  page  ad  in  the  May 
issue  of  this  magazine. 

VAJWGUARD  LABS 

136-23  Jamaica  Ave  ,  Holhs,  New  York    11423 


CSdc  Silicon  Rectifier  Modules 


^9 


FEATURING; 

•  Voltage  ratings  up  to  20,000  volts 

•  Current  ratings  up  to  6.0  amps 

m  Fully  glass! vated  diode  building  blocks  by — 

GENIILAL  ELECTRIC 

•  Wide  variety  of  standard  assemblies  available  in  configura- 
tions such  as  naif  wave,  center-tap,  doubters,  and  bridges 
(14  3  phase) 

•  Avalanche  types 

•  Soiri  standard  power  line  frequency  and  fast  switching 

types 

•  Capable  of  replacing  many  other  manufacturers'  types 
which  are  no  longer  available  such  as  silicon  retro-fits 
for  tube  types  866,  S7Z  8020.  etc 

•  Custom  designs  and  engineering  services 

•  Applicable  to  higher  reliability  applications  such  as  in- 
dustrial control  systems,  communication  equipment  ham 
radio  gear,  smoke  stack  precipitators,  etc. 


fOR   MORE   INFORMATION    CONTACT 
CONDITIONING   SEMICONDUCTOR    DIVICES   CORP. 
Pott  Office   Box   No.   B16      Wayne,  N.  J.  0747Q 
Telephone:  201-227-2539 


pert  thereof  is  dictated*  the  examiner  shall 
certify  the  nature  of  the  applicant's  dis- 
ability and  the  name  and  address  of  the 
person fs)  taking  and  transcribing  the  appli- 
cant's dictation 

a  Section  07, 29  U  ddeted  and  redesignated 
as  reserved 

9  Section  37  3  Ha)  *s  amended  to  read  as 
follows: 

§97.31  Grading  of  c*&n*nattcm 

fa  I  Code  tents  for  sending  and  receiving 
are  graded  separately 

ID,  Section  97.33  is  amended  to  read  as 
follows: 


§97.33  Efrgibiftty  for  maxaminatton. 
An  applicant  who  faik  a  written  examina- 
tion for  an  amateur  radio  operator  license 
may  not  isfce  another  written  e  Kami  nation 
for  the  same  or  higher  class  license  within  30 
days. 

1 1  Section  97.35  is  deleted. 

12  In    Section    37  67    paragraph     (a>    is 
amended  and  id]  is  added  to  read  as  follows 

£ 97 .67  Maximum  aurhotirad  po  w*r. 

la)  Except  for  power  restrict  tons  as  set 
forth  in  §97,61  and  paragraph  [dl  below 
each  amateur  transmitter  may  be  operated 
with  a  power  input  not  exceeding  one 
kilowatt    tg    the    plate    circuit    of   the    final 


amplifier  stage  of  an  amplifier  oscillator 
transmitter  or  io  the  plate  circuit  of  an 
oscillator  transmitter.  An  amateur  trans- 
mitter operating  with  a  power  input  ex- 
ceeding 900  Watts  to  the  plate  circuit  shall 
provide  means  for  accurately  measuring  the 
plate  power  input  to  the  vacuum  tube  or 
tubes  supplying  power  to  the  antenna 


*  *  *  *  « 


(dl  In  the  frequency  bends  3700-3750 
kHz,  7l0f>7T50kKi  t?O5f>707S  kKr  when 
the  terrestrial  location  of  the  station  is  not 
wtthin  Region  21  21,100-31.200  kHz,  and 
2S\  10028,200  kHz,  the  maximum  plate 
input  power  which  may  be  utilized  is  250 
Warn 
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EDITORIAL  BY  WAYHE  GREEN 


from  page  6 


techniques  and  modes  ,  ,  .  who  are  on 
Oscar  , . .  the  moonbounce  groups .  . . 
there  are  a  whole  lot  of  heros  in 
amateur  radio  and  I  take  my  hat  off 
to  them. 

If  we  must  for  some  reason  have 
limits  on  bandwidth,  I  don't  think 
they  should  be  written  to  kill  off 
those  aid  buggers  on  AM  or  the 
television  pioneers  on  420  MHz 
they  should  be  written  to  encourage 
amateur  development  and  pioneering. 
Do  you  agree? 

If  we  are  going  to  let  the  door  open 
for  new  RTTY  and  RTTY/computer 
communications  systems,  we  need  to 
set  things  up  with  plenty  of  latitude 
for  experimentation. 

In  docket  20777  the  proposal  was 
for  350  Hz  bandwidth  for  the  CW 
parts  of  the  band.  This  would  force  all 
ol  the  special  modes  such  as  RTTY. 
high  speed  CW,  and  FAX  to  be  in  the 
phone  bands.  Is  this  what  we  want  to 
do? 

Are  we  so  jammed  up  on  our  bands 
that  we  have  to  set  the  phone  hand 
bandwidths  at  3500  Hz?  This  would 
eliminate  any  experimenting  with  new 
systems  which  might  allow  for  greater 
savings  in  terms  of  bandwidth/time.  It 
would  prohibit  work  with  a  synchro- 
nous detecting  system  of  communica- 
tions. It  would  prohibit  work  with 
double  sideband  systems  where 
picture  info  is  on  one  sideband  and 
voice  on  the  other. 

Yes,  there  are  times  when  every  Hz 
of  band  is  needed  .  .  Saturday  and 
Sunday  afternoons  can  be  difficult. 
There  are  also  many  hours  when  even 
the  most  crowded  of  bands  are  vir- 
tually empty.  Should  we  set  the  rules 
to  meet  the  problems  of  Saturday 
afternoon  and  forget  about  the  other 
times?  Should  we  have  our  rules  so 
they  are  designed  to  limit  us  for  our 
own  sake  during  the  peak  of  the 
sunspot  cycles  .  .  ,  or  should  we  ask 
for  rules  which  allow  us  to  work 
within  the  limitations  of  the  bands  in 
which  we  are  working?  A  chap  with  a 
25  kHz  wide  signal  on  10m  these  days 
is  not  much  of  a  problem  to  anyone 
, , ,  so  why  make  a  rule  to  stop  him? 
It  just  might  be  that  this  idiot  is 
working  on  a  super  narrow  band 
television  system. 

The  use  of  the  bands  is  self-limiting. 
As  they  become  more  crowded,  wider 
band  signafe  will  have  to  wait.  This  is 
something  that  sort  of  takes  care  of 
itself.  We  don't  need  stifling  rules  to 
force  us  to  do  these  things. 

Okay  . .  .  again  let  us  suppose  that 
the  FCC  takes  the  ltd  off  and  says  go 
ahead  and  use  any  width  signals  you 
want  on  any  frequencies  you  want. 
What    may   happen?    I    suspect   that 


without  guidelines  we  would  be  in  a 
pickle.  Anarchy  is  not  good  either. 
Perhaps  the  FCC  could  say  that  we 
would  no  longer  be  bound  by  FCC 
regulations  on  band  widths  and  sub- 
bands,  but  that  they  recommend  we 
keep  our  present  system  until  we  are 
able  to  come  up  with  a  plan  that  we 
agree  is  better. 

DUMP  BANDWIDTH 

I'm  hoping  you'll  agree  with  me 
and  write  to  the  FCC  asking  that  they 
not  put  through  docket  20777.  I'm 
hoping  you'll  ask  them  to  get  rid  of 
limitations  to  experimenting  and 
modes  . .  *  even  sub-bands.  Oh,  I  guess 
we'd  better  keep  the  Novice  hands, 
since  the  FCC  is  about  to  virtually 
throw  them  open  to  anyone  who 
wants  to  give  hamming  a  try. 

Send  your  commenLs  to  the  FCC, 
Washington  DC  20554,  and  mention 
20777.  If  you  have  a  copier  send  the 
f  5  copies  ...  if  not,  send  at  least  one 
.  , .  but  send 

CONDITIONAL  LICENSES 

DELETED 

johnny  Johnston  announced  at 
Atlanta  that  on  July  23rd  the  Condi- 
tional Class  of  license  would  be  efirrv 
mated.  Conditional  Techs  would  be 
grandfathered  into  the  regular  Tech 
license  and  all  other  Conditionals 
would  be  grandfathered  into  the 
regular  class  of  license. 

Johnny  admitted  that  only  about 
10%  of  the  Conditionals  called  up  are 
able  to  pass  their  test,  but  the  pros- 
pect of  trying  to  re-examine  over 
82,000  Conditionals  was  not  pleasant. 
The  FCC  is  just  barely  getting  out  of 
the  mess  caused  by  the  flood  of  CB 
licenses  and  one  thing  they  don't  need 
is  another  big  hassle. 

To  give  an  idea  of  what  the  Co  ra- 
in tssi  on  was  up  against  with  the  C8 
licenses,  Johnny  showed  some  slides 
of  their  Gettysburg  facility,  About  a 
year  ago  they  would  get  one  thin 
mailbag  of  license  applications  a  day 
for  all  the  services  they  handled.  This 
has  increased  a  bit  and  now  runs  over 
BO  mailbags  a  day  on  busy  Mondays. 
They've  been  able  to  get  permission  to 
add  a  few  temporary  employees  to 
help,  but  the  whole  thing  is  a 
madhouse. 

To  me  this  change  means  that  all  of 
us  have  to  accept  that  we  are  now  on 
equal  terms  with  some  chaps  who 
have  paid  Si 00  for  a  General  license 
or  ST0  for  a  Tech  license  and  who 
don't  even  know  the  code.  Okay,  we 
have  absolutely  nothing  to  gain  by 
bitching  about  it  or  making  these 
chaos  uncomfortable  , . .  they  have 
enough  of  a  problem  living  with  their 
cheating,  without  our  rubbing  their 
noses  in  it.  What  we  have  to  do  is 


make  sure  that  our  clubs  have  darned 
good  technical  sessions  and  cooe 
classes  so  everyone  in  the  hobby  will 
learn  and  have  more  fun  with  amateur 
radio.  The  more  you  know  about 
hamming,  the  more  fun  it  is. 

There  is  no  indication  that  the  cooe 
is  going  to  be  relaxed  for  the  General 
Class  and  above  tickets,  so  we  can 
certainly  do  all  we  can  to  get  every 
ham  to  pass  the  13  wpm  exam.  It  is 
now  recognized  that  probably  the 
worst  possible  way  to  try  to  get  code 
speed  is  to  start  slow  and  gradually  iry 
and  build  up  speed  ...  say  on  the  air. 
Johnny  mentioned  that  this  never 
worked  for  him  either  and  that  he  got 
his  code  speed  up  by  using  tapes. 

The  73  tape  is  only  $3.95,  so  it 
isn't  a  big  deal  and  can  be  used 
whenever  the  time  permits.  But  it  is 
more  fun  to  get  together  with  the  club 
and  have  a  short  code  copying  session 
. . .  probably  about  20  minutes  is  right 
.  .  as  part  of  each  meeting.  It  is 
vitally  important  to  remember  to  keep 
code  fun.  As  soon  as  you  find  yourself 
getting  bored  or  fidgety,  do  something 
else.  Keep  the  pressure  off  *  .  .  take  it 
easy  . . .  and  have  fun  copying. 

I'll  try  to  get  as  many  articles  for 
73  as  I  can  which  will  help  newcomers 
get  the  hang  of  radio  theory.  Authors 
please  take  note.  If  you've  any  ex- 
perience in  teaching  at  clubs,  you'll 
reach  a  lot  more  people  via  articles  in 
73  t . .  and  the  prestige  of  being 
published  may  make  your  audience 
listen  a  tittle  more  carefully. 

My  petition  to  permit  Techs  to  use 
the  Novice  bands  was  part  of  this 
docket  on  the  Conditional  licenses.  It 
is  about  timel  And  they  made  one 
other  big  change  . . .  Novices  will  be 
able  to  use  250  Watts  input  instead  of 
75.  The  reasoning  was  that  Novices 
need  to  have  good  equipment  to 
operate  in  their  crowded  bands,  and 
this  means  buying  a  regular  ham  trans- 
ceiver. Most  of  these  have  sweep  tube 
finals  and  run  in  the  150-250  Watt 
range.  So  why  not  make  that  the 
power  limit?  And  just  to  make  it  a  bit 
more  fair,  any  operator  using  the 
Novice  band  must  keep  his  power  to 
the250Wtan  limit. 

COMMUNICATOR 
LICENSES 

The  FCC  is  still  thinking  seriously 
about  the  Communicator  license,  and 
they  are  now  talking  in  terms  of 
perhaps  millions  of  thenrt  They  are 
not  about  to  open  this  can  of  worms 
until  they  have  a  lot  of  other  parts  of 
their  act  going  ...  like  being  able  to 
handle  the  license  applications. 

The  FCC  is  all  tied  up  with 
problems  on  opening  new  channels  for 
CB.  There  is  a  general  agreement  that 
CB  needs  more  channels*  I'm  not 
convinced  of  this  yet,  I'd  like  to  see  a 
study  of  channel  use.  I  think  it  would 
refute  the  more  channel  idea.  They 
were  just  about  to  okay  the  channel 
increase  when  tests  showed  that  two 
CBers  450  kHz  apart  in  channels 
generated  a  good  deal  of  iniermod  on 
the  if  and  raised  miseries  on  all 
channels  of  sets  within  several  miles1 
Further  tests  indicated  that  signals  on 


half  the  H  frequency  were  also  gen 
era  ling  substantial  inter  mod  and  that 
this  might  be  responsible  for  quite  a 
bit  of  the  interference  many  CBers 
were  getting,  The  FCC  found  that 
some  CB  sets  were  particularly  dirty 
and  it  is  certain  that  the  Commission 
will  be  reviewing  their  type 
acceptance  of  several  sets. 

The  FCC  is  well  aware  of  the 
problems  that  sunspots  and  increased 
skip  are  going  to  make  for  them.  The 
impact  is  going  to  be  really  serious 
when  about  seven  million  CBers 
discover  that  23  over  powered  stations 
in  the  midwest  can  wipe  out  much  of 
the  country.  This  means  that  the  FCC 
has  to  get  something  going  on  a  higher 
frequency  band  pretty  soon.  With  the 
licensing  mess  they've  had  little  time 
to  do  much  else  . . .  except  sweat.  They 
know  what  ts  going  to  happen  and 
they  are  so  understaffed  they  are 
almost  powerless  to  cope. 

The  Communicator  license  could  be 
one  thing  to  help  get  them  off  the 
spot.  They  can  answer  millions  of 
screaming  furious  CBers  with  a  simple 
ham  ticket  which  will  allow  them  to 
keep  hamming  away  , . ,  on  a  band 
without  skip  .  *  .  and  legally.  No  code, 
darned  little  other  exam  .  . .  perhaps  a 
short  course  with  a  local  ham  club 
which  then  can  hand  out  the  license, 

I  just  wanted  you  to  see  what  is 
happening  and  why.  If  you  have  any 
better  ideas  on  what  to  do,  let  the 
FCC  know  . . .  and  me.  The  FCC 
hasn't  time  or  people  to  read  your 
letter,  and  neither  do  I  .  .  .  but  I'll  try 
. . .  and  they  may  too.  Hey \  Why  not 
write  to  the  ARRL  .  .  they  have  the 
time* 

NO  FUELING 

Put  on  your  blue  sky  thinking  cap 
with  me  for  a  moment. 

There  has  been  a  lot  of  PR  given  to 
a  need  for  saving  fuel.  I  don't  think 
any  of  us  really  disagree  with  the  fact 
that  there  is  a  problem  ...  it's  just 
that  few  of  us  are  willing  to  volun- 
tarily make  big  sacrifices  in  the  name 
of  fuel  saving  without  some  evidence 
that  everyone  else  is  hurting,  too. 

Now  what  do  we  spend  a  lot  of  gas 
on  that  could  be  saved?  Well,  I  don't 
know  about  you,  but  trips  to  stores 
put  a  kit  of  mileage  on  my  car.  Then; 
3tb  three  or  four  trips  to  the  super 
market  a  week,  a  couple  to  the  hard- 
ware store,  one  or  two  to  a  depart- 
ment or  discount  store  .  . .  several  to 
the  book/stationery  store  . . .  things 
like  that. 

Add  to  my  trips  those  of  deliveries 
to  my  home  .  .  .  cleaning,  UPS,  mail 
.  .  .things  like  that. 

Suppose  some  firm  .  . *  perhaps 
UPS  . . ,  got  involved  with  a  super 
delivery  service  which  would  bring 
mail,  groceries,  cleaning,  hardware, 
Sears  stuff,  and  everything  else  all  at 
one  time?  Right  there  we  could  save 
over  50  million  gallons  of  gasoline  a 
day.  Let's  suppose  that  the  delivery 
trucks,  since  they  wouldn't  have  very 
far  to  drive,  could  be  battery-powered 
. . .  charged  up  overnight.  Think  of 
the  pollution  that  would  be 
eliminated  .  .  .  how  much  longer  cars 
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Introducing 
the  new  concept 

in  ham  antennas 


The  STAR  series  introduces  a  new  dimension  of  antenna  size,  shape,  a$d 
flexibility  for  today's  amateur  radio  operator.  Many  hams  operate  from 
apartments  or  urban  locations  where  space  is  at  a  premium  or  other  restrictions 
prohibit  installation  of  large  beams  or  quads.  Even  verticals  can  present 
obstacles  due  to  the  space  required  for  radials.  COMSTAR  recognized  the  need 
for  an  effective  small  antenna  for  such  locations  as  well  as  for  portable  or  field 
operation.  The  resulting  antennas  are  also  unique  alternatives  for  those  with  no 
antenna  restrictions. 

The  STAR  series  are  not  Miniaturized  conventional  antennas  but  the  optimum 
size  dictated  by  the  design  concepts  employed.  The  freedom  of  the  STAR  design 
from  losses  in  baluns  orloadinq  coils  produces  wider  bandwidth  and  hiqher 
radiation  efficiency. 

The  antenna  elements  and  coax  feedline  are  conta 

frame  for  protection  and  the  entire  antenna  can  be  painted  for  display  or  to  blend 
in  with  the  surroundings.  The  small  size  and  weight  permit  use  of  low  cost 
standard  TV  masts  and  rotator,  if  desired.  No  radials  or  matching  devices  are 
required.  Additional  STAR  features  include:  M 

•  52  ohm  impedance  (matching  any  length  of  52  ohm  coax) 

•  Broadbanded  to  maintain  low  VSWR  over  entire  band.  VSWR  typically  less 
than  1.2:1  at  resonance. 

•  High  attenuation  of  harmonics 

•  Choice  of  vertical  or  horizontal  polarization 

•  Capable  of  handling  legal  power  on  SSB  and  CW 

■  Turning  radius:  STAR  20,  23  inches;  STAR  40,  45  inches 

•  Price:  STAR  20  (20  meters) -$39.95;  STAR  40  (40  meters) -$49.95 

To  introduce  the  STAR  antennas  at  the  lowest  cost,  they  are  available  factory 
direct  only  from  the  address  below.  Complete  instructions  are  provided  for 
assembly  and  tuning  for  optimum  performance  at  your  QTH.  State  whether  the 
STAR  20,  STAR  40,  or  both  are  desired.  Send  money  order  or  check  to  the 
address  below.  Include  $3.00  per  antenna  for  shipping  charges.  California 
residents  add  6%  sales  tax. 

The  CON  •  STAR  Corporation 

AMATEUR  RADIO  DIVISION 

1926  S.  Pacific  Coast  Highway  •  Suite  233  •  Redondo  Beach,  CA  90277 


would  last  without  these  unending 
short  trips  to  the  store  . .  .  how  much 
would  be  saved  on  insurance  by 
keeping  cars  out  of  parking  lot  acci- 
dents. 

Older  folk  will  remember  the  time 

when  most  grocery  shopping  was  done 
by  telephone  and  the  grocer  delivered. 
Supermarkets  killed  this  nice  way  of 
doing  things  . .  .  substituting  a  whole 
tot  of  your  time  in  exchange  for  that 
of  the  delivery  boy  and  the  grocery 
clerk  .  .  .  plus  your  gas.  Remember 
that  most  delivery  boys  used  bicycles. 

We  can  go  back  to  the  phone  again 
. . ,  perhaps  this  time  by  way  of  the 
microcomputer  which  will  give  us 
pricing  and  buying  informal  ion  on  all 
products  and  permit  us  to  order  them 
and  pay  at  the  same  time  via  some- 
thing like  Master  Charge. 

Perhaps  the  time  will  come  when 
most  of  our  stuff  will  come  by  way  of 
a  daily  (or  twice  daily)  van  ,  ,  .  gro- 
ceries, cleaning,  mail,  packages,  drugs, 
Sears,  hardware,  liquor  , , .  ?  The  plan 
would  seem  to  have  enough  econo- 
mies in  it  to  make  it  worthwhile  to  set 
up.  And  it  would  help  in  the  energy 
crunch  , . .  and  pollution  problem  .  . . 
if  the  non-use  of  about  435  million 
barrels  of  gas  a  year  is  of  any  impor- 
tance. 

Until  such  time  as  small  computers 
are  In  widespread  use,  it  is  unlikely 
that  any  serious  computer-to- 
co mputer  via  phone  lines  system  can 
be  set  up  to  get  around  our  deterior- 
ating and  increasingly  costly  mail  "ser- 
vice." But  the  one  thing  the  post 
office  has  that  has  kept  them  in 
business  despite  their  problems  and 
cost  has  been  a  delivery  service  that 
reaches  everywhere. 

Suppose  that  my  suggested  delivery 

service  were  to  get  going and  were 

to  catch  on  widely.  It  might  be  thai  it 
could  be  used  by  a  "Western  Union'' 
type  of  outfit  to  deliver  messages.  On 
the  other  hand,  with  all  those  micro- 
computers out  there  for  ordering  mer- 
chandise and  groceries  ♦ . .  it  might  be 
that  electronic  mail  would  develop. 
Either  way,  such  a  system  could  serve 
that  additional  benefit  ...  a  fast  and 
inexpensive  mail  service, 

CBers 

A  letter  from  J,  Henry  Felton,  who 
lists  his  calls  as  AA4HX2  WR4AKX. 
says,  "Wayne,  what  is  that  I  see  on 
page  46  of  the  July  731  Bad  news!  Is 
73  going  'CB'?  If  it  takes  ads  like  that 
to  get  176  pages,  then  cut  down  to 
120  pages.  73  has  been  the  best  since 
day  one.  you  don't  need  CB  ads.  Let 
CQ  have  them'" 

I  expected  a  bit  of  flack  on  the  CB 
ad,  but  really  I  expected  a  bit  more 
than  one  letter  .  ,  thanks  J.  Henry, 
for  writing  and  giving  me  a  chance  to 
say  something. 

No,  73  n  not  going  "CB."  And 
while  I  would  accept  ads  from  Fred- 
ericks  of  Hollywood  or  Idaho 
potatoes  to  help  pay  for  more  space 
to  print  articles  .  » ,  every  additional 
page  of  ads  makes  h  possible  to  print 
about  two  or  three  pages  of  articles 


.  . .  1  still  won't  permit  ads  from  ham 
manufacturers  selling  bum  products  or 
providing  lousy  service.  Not  that  CB 
ads  are  all  that  far  out  anyway. 

If  you  have  been  reading  my  edi- 
torials for  very  long,  you  are  quite 
aware  that  as  situations  change,  my 
opinions  change  with  them.  I  try  to 
keep  up  to  date  and  get  all  the  input  I 
can,  A  case  in  point  is  CB.  A  couple 
years  ago  you  found  me  pretty  sar- 
castic and  negative  about  CQ.  I  think 
that  was  appropriate  at  the  time. 
Since  then  the  situation  has  changed. 

Two  things  happened,  One  was  the 
sunspot  minim um,  which  allowed 
1 1m  to  setile  down  to  a  local  band  for 
a  few  years.  The  second  was  the 
national  55  mph  speed  limit.  This 
combo  got  the  truckers  into  CB  and 

that  901  CB  into  the  newspapers 

and  that  got  CB  into  the  cars  of 
several  million  people.  Note  that  the 
CBers  of  today  are  rarely  the  CBers  of 
two  or  five  years  ago.  In  most  areas  of 
the  country  bad  language  is  a  rare 
exception. 

A  great  many  amateurs  are  putting 
CB  rigs  in  their  cars  and  every  one  I've 
talked  with  is  very  enthusiastic  about 
it.  During  my  talk  at  Atlanta  I  asked 
for  a  show  of  hands  of  amateurs  who 
were  also  using  CB.  Over  a  hundred 
hands  went  up.  I  then  asked  how 
many  of  them  would  be  without  it  *  . . 
only  one  hand  went  up,  I  know  I 
wouldn't  be  without  it.  When  I  fly 
anywhere  I  take  along  both  a  ham  rig 
for  the  repeaters  and  a  C8  rig  for  road 
information. 

If  you  run  up  against  a  seriously 
ami  CB  amateur,  ask  him  the  same 
question  I  would  . .  .  has  he  used  CB 
during  the  last  year?  You  will  never 
get  a  yes  to  that. 

Before  I  go  on  with  this,  I'd  like  to 
just  mention  this  55  mph  speed  limit  a 
bit.  Unfortunately,  most  readers  are 
not  getting  Car  and  Driver.  I  think 
that  is  a  great  magazine  .  , ,  not  as 
great  as  it  was  a  few  years  ago,  but 
still  great.  I  can't  go  into  the  details 
they  do  to  show  what  a  farce  the 
whole  55  mph  thing  is  * . .  how  much 
lower  the  accident  rate  is  on  the 
German  Autobahn s  where  there  is  no 
speed  iirrui  as  compared  to  our  inter 
stales  ,  .  *  etc.  You  probably  find,  as  I 
do.  that  on  the  interstates  most  of  the 
traffic  moves  along  ai  65  mph  or  so. 
Police,  who  might  do  better  to  follow 
up  on  CB  reports  of  drunk  or  wild 
drivers,  are  manning  radar  speed  traps 
.  * .  and  drivers  are  countering  with 
more  CB  and  radar  detectors* 

Car  and  Driver  figures  that  the  next 
step  will  be  radar  jammers,  Hmmnx 
I'm  still  hoping  some  enterprising  ham 
will  come  along  with  a  nice  mobile  rig 
for  the  10  GHz  ham  band  ...  a  tenth 
Watt  will  do.  That  may  make  the 
radar  people  have  to  put  in  sharp 
filters  to  prevent  adjacent  band  GRM 
from  our  rigs.  A  ham  rig  like  that 
might  sell  like  crazy. 

Letters  from  ham  clubs  ah  around 
the  country  confirm  that  about  80% 
of    the  newcomers  to  amateur  radio 


start  out  with  CB.  Wouldn't  you,  if 
you  were  getting  going  these  days? 
Thus  it  ill  behooves  us  to  sneer  at 
CBers.  The  chaps  who  are  attracted  to 
Cfi  these  days  shouldn't  be  held 
responsible  for  the  crimes  of  that 
bunch  of  clowns  who  terrorized  the 
channels  a  few  years  ago.  Now  that 
the  FCC  is  catching  up  with  licenses 
and  has  an  instant  CB  licensing 
scheme  you'll  even  hear  quite  a  lot  of 
CBers  using  legitimate  calls, 

YOU  CAN  HELP 

A  few  years  back  I  wrote  a  column 
for  Electronics  tttmtrated.  It  was  a  lot 
of  work,  but  my  mail  showed  that  it 
was  accomplishing  what  I  wanted  , . . 
attracting  new  blood  to  amateur 
radio. 

In  order  to  get  my  oar  in  the  mam 
stream  , . «  and  for  the  same  basic 
reason  ,  .  *  I  am  now  writing  a  syndi- 
cated CB  column  for  newspapers.  The 
column,  called  "CB  Today,"  is  aimed 
at  educating  the  CBer  and  making  him 
aware  of  amateur  radio.  I  answer  the 
questions  CBers  have,  help  them 
understand  about  antennas,  car  noise, 
the  rules  and  things  like  that  .  .  *  but 
the  end  thrust  is  always  to  gently 
encourage  them  towards  an  amateur 
license 

The  column  has  been  accepted  in 
16  cities  so  far.  If  you  see  it  in  your 
local  paper  please  send  me  a  copy  for 
my  scrap  book.  If  you  don't,  maybe 
you  could  call  the  editor  and  suggest 
that  the  column  would  be  popular.  Til 
send  samples  and  other  info  on  it  to 
anyone  you  suggest.  My  policy  is  that 
the  column  appear  in  only  one  paper 
in  each  area,  so  it  is  first  come  first 
served.  If  you  happen  to  know  the 
editor  personally  .  .  .  lean  on  him. 

The  papers  that  are  running  the 
column  report  that  it  has  helped  them 
sell  a  lot  of  CB  ads.  Radio  Shack 
stores  in  particular  jump  at  the 
chance-  The  column  is  inexpensive 
and  the  ad  revenue  it  brings  papers 
pays  for  the  column  many  times  over, 

Getting  back  to  73.  Perhaps  you 

can  understand  why  J  was  quite 
enthusiastic  about  the  Standard  ad  for 
their  Horizon  29  CB  rig.  I  think  that 
any  amateur  who  is  not  on  CB  is 
missing  fun  .  ,  ,  missing  grand  oppor- 
tunities to  talk  up  amateur  radio  and 
get  a  lot  more  newcomers  to  our 
hobby  ,  ,  ,  and  certainly  is  at  a  disad- 
vantage in  driving  when  he  gets  no 
warning  of  traffic  tieups  and  acci- 
dents. Amateurs  with  FM  rigs  can 
report  accidents,  but  they  have  to  go 
some  to  beat  CBers  at  this  these  days, 
And  if  you  see  a  drunken  driver  you 
aren't  going  to  be  ir\  direct  touch  with 
a  police  car  unless  you  have  CB,  More 
and  more  smokeys  are  wearing  ears 
these  days  _ , .  and  the  results  have 
been  good. 

Yes,  I  know  some  CBers  speed  . . . 
so  do  non  CBers.  But  since  the  whole 
55  mph  thing  involved  gasoline 
problems  ...  and  I  see  that  Detroit  is 
again  going  more  and  more  into  float- 
ing boats  for  our  highways  which  get 


half  the  mileage  of  my  little  bomb, 
even  if  t'm  running  it  at  80  mph  ♦  ,  , 
perhaps  it  is  time  for  reason  to  rule 
over  emotions. 

To  recap  ...  1  welcome  CB  ads  in 
73  ,  . .  CB  is  fun  .  .  •  write  for  copies 
of  my  "CB  Today"  column  for  your 
local  paper  .  . .  inventors,  we  need  a 
radar  detector  test  device  .  .  .  mercy 
me,  how  about  that  good  buddy? 

In  cave  you  are  still  hung  up  ...  we 
are  getting  about  four  times  as  many 
new  hams  today  as  a  year  ago  .  *  *  and 
almost  80%  of  these  are  CBers.  Can  I 
make  n  any  clearer?  Remember  back 
to  when  you  started  as  an  amateur  ,  . . 
where  you  met  as  a  friend  and  buddy 
or  as  a  lowly,  to  be  sneered  at.  bum? 
I've  found  CBers  today  to  be  great 
people  and  very  enthusiastic  amateur 
newcomers.  Extend  your  hand  in 
friendship  and  help, 

POLITICS  AGAIN! 

All  you  President  Ford  supporters 
out  there  should  get  your  letter 
writing  arm  oiled  up  and  working,  for 
the  White  House  is  again  mixing  into 
our  rain  barrel.  The  Nixon  White 
House  was  the  big  pressure  which  was 
pushing  for  the  220  MHz  CB  band,  for 
those  of  you  with  short  memories. 
Now  the  Ford  White  House  is  hot  at  it 
again  and  220  is  being  pushed  hard  by 
the  Ford  group, 

A  few  hundred  letters  from  hams, 
friends  of  hams,  families  of  hams,  and 
anyone  else  you  can  get  to  write  the 
Ford  we  may  not  like  to  have  in  our 
future  can't  hurt  If  a  few  hundred 
letters  come  in  showing  Ford  that  he 
is  losing  votes  by  trying  to  force  the 
FCC  to  take  away  part  of  a  ham  band 
for  CB  growth,  it  could  have  an  effect. 

Remember,  please,  that  this  was  the 
origin  of  pressure  which  almost  tipped 
the  scales  just  before  Nixon  resigned, 
It  would  appear  that  EIA  has  an 
incredibly  good  friend  on  the  White 
House  staff  somewhere  high  up.  The 
FCC,  under  Chairman  Wfley,  has  been 
dead  set  against  taking  ham  fre- 
quencies for  CB  » * .  so  someone 
higher  up  than  the  FCC  had  lo  be 
bought  or  convinced 

There  is  no  question  that  CB  must 
have  some  UHF  band  if  utter  chaos 
(and  that's  the  very  best  kind  of 
chaos)  is  to  be  avoided  in  a  couple  of 
years.  Even  the  White  House  can't 
stall  off  suns  pots  for  much  longer 
Once  those  little  rascals  start  burping 
out  tons  it  will  be  bedlamsville  on  CB. 

The  FCC  has  been  thinking  more 
and  more  of  something  nice  around 
800  MHz,  With  synthesizers  and  the 
new  module  rf  packages,  this  might  be 
a  good  idea.  It  remains  to  be  seen 
whether  the  FCC  can  get  moving 
faster  than  the  White  House  bunch. 

THE  SUPPORTING  CAST 
In  response  to  rather  persistent 
demands  that  we  uncover  the 
anonymity  of  our  fearless  crew,  we 
present  the  first  installment  of  our 
Kodak  renditions  of  the  troops,  You 
asked  for  it. 
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Big  Bill  Edwards  WBSBED/t,  the  ad  manager  of  73,  has  been  with  us  for  over 
two  yean  and  shows  no  sign  of  giving  up  one  of  the  toughest  jobs  in  the  place. 
Note  Biit  hard  at  work.  He  must  be  doing  something  right  since  73  has  more 
of  ads  than  any  other  ham  magazine. 


Brent  Lawfer  runs  the  printing  department  at  73.  The  magazine  is  printed  out 
in  Wisconsin,  but  many  of  the  books  are  primed  in  the  73  print  shop  . .  .as  are 
the  subscription  fetters,  forms,  QSL  cards,  and  things  tike  that,  ft  is  enough  to 
keep  two  men  busy  full  time  and  then  some. 


j 


Here's  Judy  Watermen,  the  lovely  gat  who  runs  the  bulk  sates  end  of  things. 
The  office  used  to  be  Wayne's  a  few  years  back  and  it  was  waif  papered  for  his 
daughter  Tuify,  Some  things  don't  change  too  fast  around  the  magazine. 


Meet  Dotty  Gibson,  who  has  been  managing  the  subscription  department  for 
over  ten  years.  If  you've  called  73  at  any  time,  the  chances  are  you've  talked 
with  Dotty  and  she's  helped  you  with  your  problem.  Dotty  is  the  one  who 
undoes  the  screwups  of  our  friendly  computet  down  in  Massachusetts. 


Here  is  Bob  Sawyer,  who  works  in  the  73  Magazine  art  department.  Bob  lays 
out  most  of  the  QSL  card  orders  and  a  good  many  of  the  nice  ads  which  73 
makes  up  for  manufacturers  who  do  not  have  advertising  agencies* 


Susan  Phi/brick  does  the  layouts  of  the  articles  in  73  whenever  she  is  not  taking 
care  of  and  supporting  a  bunch  of  horses  and  dogs. 


REPORT 
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realty    think    we're    ignorant t",    and 
"How  can  you  guys  stand  this?" 

Anyway,  the  other  night  our  hero 
Steve  Austin's  mission  was  to  inter- 
cept a  shipment  of  sinister  micro- 
processors1. !  As  Oscar  (his  boss) 
explained  jtr  "If  these  microprocessors 


are  allowed  into  the  country,  they  can 
be  used  to  drain  all  of  our  defense 
computers."  Luckily,  the  country  was 
saved  because  Austin  did  get  the  can 
(coconut  oil  can}  filled  with  those 
crafty,  devious  little  devices  and  pre- 
vented them  from  falling  into  the 
wrong  hands.  Foreign  microprocessors 
being   smuggled    into  the  country  in 


coconut  oil  cans  .  .  .  my  gosh,  they 
must  have  been  made  on  some  subver- 
sive south  sea  island ! 

Miscellaneous 

I  was  cleaning  out  my  desk  the 
other  day  and  came  across  my  old, 
and  yet  perfectly  good,  Post  slide  rule 
{in  its  nice  leather  case,  even},  l  used 
to  be  able  to  do  everything  with  this 
beauty,  I  think  the  fact  that  it  is  such 
a  beautiful  instrument  is  what 
bothered  me  the  most  .  .  .  because  I 
just  couldn't  bring  myself  to  throw  it 
away.  I  put  it  back  in  the  desk  (in  the 
bottom  drawer,  way  in  the  back)  and 
Til  probably  bring  it  out  some  day 
and  show  my  grandchildren  what  we 
used  before  the  hand- held  computers 
came  along. 


We  certainly  want  to  encourage  an 
exchange  of  ideas  I  no  matter  how  far 
out)  regarding  computer  applications 
in  ham  radio.  So  drop  me  a  line  if  you 
come  up  with  any  . .  .  and  we'll  spread 
the  word  through  the  editorial  pages 
or  perhaps  start  a  "Letters  to  the  I/O 
Editor"  section.  Also,  if  anyone  wants 
to  set  up  a  net  to  discuss  computer 
applications,  hardware,  software,  etc, 
send  me  the  frequency  and  time  and 
we'll  be  happy  to  publish  them. 

We're  looking  for  good  articles  for 
the  I/O  section  . .  .  and  writing  for  73 
can  not  only  be  profitable,  but  quite 
gratifying.  Earn  a  few  extra  dollars 
and  at  the  same  time  share  your  ideas 
and  efforts  with  others,  If  you  have 
any  ideas  for  articles,  drop  me  a  fine 
and  we'll  talk  about  them. 
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expensive),  but  you  still  need  mag 
tape  for  data  input  /output  and  back 
up  disk  dumps.  How  do  we  get  data 
printed?  Programs  loaded  /bumped? 
Sure,  some  of  these  units  are  available 
10  do  our  l/0F  but  at  present  they  ere 
3  times  the  cost  of  the  CPU  and 
memory-  I  realize  that  I/O  units  are 
electro- mechanical  devices  and  are 
expensive  to  make,  but  I  feel  the 
makers  could  do  much  better.  Don't 
you? 

Leon  Howe  WB0LIY 
Sash  i kt  Son,  Okinawa 

Well.  Leon,  /  just  don't  see  what  h 
wrong  with  an  old  (and  cheap}  Model 
15  teletype  for  hard  copy  and  one  of 
the  TVTs  for  soft  copy,  I  find 
precious  littfe  that  I  want  in  hard 
copy  . .  .  most  RTTY  contacts  via 
computer  and  games  don't  require 
much  of  a  permanent  record,  You  will 
be  encouraged  to  know  that  there  are 
some  fairly  inexpensive  hard  copy 
devices  coming,  so  hold  tight  — 
Wayne. 


■.'it 


EGO  INFLATION 


Just  a  short  note  of  praise  to  inflate 
your  ego, 

Last  year  with  my  subscription  I 
got  one  of  your  21+  wpm  tapes  and 
decided  to  90  for  the  Extra  when  I  got 
the  time.  1  finished  medical  school 
two  months  ago  and  decided  that  it 
would  be  now  or  never  with  trie  Extra 
because  I  would  not  have  the  time 
during  my  inter nship.  |  ordered  one  of 
your  Extra  Class  Study  Guides  and 
used  it  in  conjunction  with  the  ARRL 
License  Manual  and  many  other 
references.  Your  guide  was  so  simple 
to  comprehend  that  for  the  first  time 
in  my  twelve  years  as  a  ham  I  feel  I 
know  some  of  the  theory  that  I  had 
heretofore  memorized  just  for  the 
sake  of  passing  a  test. 

To  make  a  long  story  short.  I 
studied  daily  for  one  month  using 
your  21+  wpm  tape  and  Study  Guide 
and  passed  the  Extra  on  the  first  try 
last  week, 

I    can't    argue    with    success    and 


sincerely  thank  the  73  staff  for  their 
study  materials.  Keep  up  the  work. 

Larry  Smith.  M.D.  WA4YYU 

El  label!  6  A 

OUT  OF  HARM  SWAY 

Looks  like  the  hamburglar  has  a  lot 
of  relatives.  Business  has  been  on  the 
upswing  for  the  last  few  weeks,  but  I 
am  really  saddened  to  say  thai  it  has 
been  because  of  the  increased 
activities  of  the  hamburglar.  We  now 
receive  calls  every  day  we  are  open, 
from  hams  who  have  had  their 
equipment  stolen  from  their  cars  and 
homes.  Today  we  had  three  cases,  and 
yesterday  two.  As  you  know,  I  have 
had  many  losses  myself,  the  most 
recent  about  two  weeks  ago  while  in  a 
local  restaurant.  The  police  have 
arrested  three  suspects  with  one  of  the 
rigs  stolen  in  that  break,  and  although 
the  suspects  admitted  having  the  other 
two  rigs,  they  are  out  on  the  streets, 
will  probably  not  be  convicted  of  the 
break,  and  I  will  probably  not  have 
my  equipment  returned.  My  insurance 
agent  did  not  seem  too  awfully  sur- 
prised at  all  this,  and  it  seems  to  be 
that  the  courts  are  just  too  busy  with 
larger  problems  to  bother  with  these 
cases. 

I  try  to  tell  every  customer  who 
buys  a  rig  not  to  leave  it  in  his  car;  far 
too  many  come  back  the  very  next 
day  to  get  a  serial  number  for  the 
polios  (never  thought  it  could  happen 
in  a  nice  town  like  .  .  .). 


I  hope  everyone  who  reads  this  will 
try  to  keep  his  rig  out  of  harm's  way. 
We  need  the  business,  but  I  sure  hate 
to  get  it  this  way.  By  the  way,  Wayne, 
we  will  keep  an  eye  out  for  your  CB 
radio  along  with  all  the  others. 

Chuck  Martin  WAT  KPS 
Tufts  Radio,  Ivtedford  MA 


KENWOOD  GROUP 


] 


I  wonder  if  I  might  have  the 
temerity  to  request  that  something  of 
interest  to  the  HF  bands  be  included 
in  your  mag,  which  I  enjoy  reading 
very  much.  I  have  recently  formed  a 
TS52Q  group  here  in  ZL  It  is  pri- 
marily aimed  at  TS520  owners,  with 
the  idea  of  producing  a  monthly 
newsletter  containing  details  of  mods, 
accessories  and  general  interest 
articles.  However,  the  whole  range  of 
the  Kenwood  products  can  be 
included  if  enough  interest  is  gener 
ated. 

Anyway,  I  would  be  much  obliged 
if  you  could  either  publish  this  letter, 
or  a  short  notice  somewhere  in  the  73 
mag,  bringing  the  attention  of  any 
Kenwood  owners  to  the  formation  of 
the  group,  correspondence  to  be 
addressed  to  the  address  below, 

George  HalNgan  ZL2BJW 

3  Petersens  Road 

Aokautere 

R.D.I 

Palmerston  North 

New  Zealand 


Ancient  Aviator 
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sold  the  line  to  Eastern  Air  Transport, 
Eastern  asked  me  to  stay  on  for  two 
or  three  months  to  set  up  a  new 
passenger  ticketing  and  accounting 
procedure.  This  took  almost  three 
months,  after  which  I  joined  Jim 
Eaton  in  New  York  to  form  an 
aeronautical  consulting  firm. 

BOSTON  AND  MAINE  AIRWAYS 

One  of  our  early  jobs  was  for  the 
Ludingtons  in  an  attempt  to  interest 


the  Boston  and  Maine  RR  in  operating 
an  airline  over  some  of  their  routes. 
Nick  Ludington  agreed  to  back  the 
project  if  our  estimates  could  show  a 
chance  for  breaking  even  or  for  a 
small  profit.  The  8&M  was  interested 
but  was  only  willing  to  subsidize  the 
project  at  30  cents  per  mile  for  each 
mile  flown.  Our  estimates  showed  that 
we  had  to  have  a  minimum  of  35e^  So 
negotiations  broke  down.  Note:  A  few 
months  later  Vidal,  Collins  and 
Earhart  made  the  deal  with  the  B&M 
and  started  the  B&M   Airline  @  30tf 


per  mile.  This  grew  into  Northeast 
Airlines,  which  was  eventually  sold  to 
Eastern  Airlines. 

MARINE  AIRLINES 
The  next  project  Jim  Eaton  and  I 
worked  on  was  an  airline  between 
New  York  and  Boston,  using 
amphibian  airplanes.  We  proposed  to 
land  in  the  East  River  in  New  York 
and  use  a  ramp  that  was  already 
constructed  at  the  Skyport  at  the  foot 
of  Wall  Street.  In  Boston,  we'd  land  at 
a  city -owned  South  Boston  pier  or  the 
Boston  Airport,  Equipment  was  to  be 
two  Sikorsky  S-40  38  place 
amphibians 

We  had  the  S-40s  on  order,  I  had 
passed  S5000  under  the  table  to  get  a 


from  page  14 

worked,  and  exchanges  sent  and  re- 
ceived, Please  number  each  new  multi- 
plier as  worked,  A  summary  sheet 
should  be  included  showing  your  call- 
sign,  name,  address,  number  of  QSOs 
on  each  band  and  mode,  total  number 
of  QSOs,  total  multiplier  (maximum 
of  58),  claimed  score,  and  whether  the 
entry  is  single  or  mutii  operator. 

AWARDS: 

Certificates  will  be  awarded  to  the 


highest  scoring  station  in  each  Cali- 
fornia county,  state,  province,  and 
country.  Second  and  third  place 
awards  may  be  made  where  justified. 
In  addition,  certificates  also  will  be 
awarded  to  the  highest  scoring  mobile 
station,  portable  station,  multi-single, 
and  multimultt  entries.  A  certificate 
will  be  awarded  to  the  club  submitting 
the  highest  aggregate  score, 

ENTRIES; 

All   entries   must    be   sent   to   the 
NCCC,  c/o  Doug  Oocherty  WA6DQM, 


2306  Monserat  Ave.p  Belmont  CA 
94002,  and  must  be  postmarked  not 
later  than  October  3T,  1976.  A  large, 
business  size  SASE  is  requested  with 
each  entry.  All  comments  and  sugges- 
tions will  be  appreciated. 

FIRST  CALL  DISTRICT 
HAM  OF  THE  YEAR  AWARD  1976 

The  Federation  of  Eastern  Massa- 
chusetts Amateur  Radio  Associations 
is  now  requesting  nominations  for  the 
JJHam  of  the  Year"  award  for  1976. 
Only  amateurs  in  the  first  call  district 
are  eligible  and  the  amateur  selected 
will  be  the  top  "good  neighbor0 
among  hams,  the  one  who  has  per 
formed  an  outstanding  public  service. 

Anyone  may  nominate  an  amateur 


pier  lease  from  the  city,  and  we  had  a 
public  offering  of  our  stock  ready  to 
hit  the  market,  when  Sikorsky  advised 
us  that  Pan  Am  had  "exercised  an 
option"  on  the  two  &40s  and  that  no 
more  would  be  available  for  eight 
months.  I  guess  it  only  took  a  phone 
call  from  the  President  of  the  airline 
we  would  be  competing  with  to  the 
President  of  Pan  Am  to  do  the  trick. 
This  was  in  October,  1936.  While 
Eaton  and  I  were  tearing  up  those  nice 
new  stock  certificates  of  Marine 
Airlines,  a  phone  call  came  in  from 
Tommy  Hitchcock,  a  partner  in 
Lehman  Bros.  He  said  he  had  a  new 
proposition  that  he  wanted  to  see  us 
about.  Next  month  I'll  tell  you  about 
it 


radio  operator  for  the  honor,  The 
winner  of  the  award  will  be  chosen  for 
the  amateur  activity  which  brings  the 
greatest  benefit  to  an  individual  or 
group  and  for  the  amount  of 
ingenuity  and  personal  sacrifice  dis- 
played in  performing  the  service. 

Nominating  letters  should  include 
the  candidate's  name,  address,  call 
letters,  and  a  complete  description  of 
the  service  performed.  Letters  should 
be  sent  to  the  Chairman  of  the 
FEMARA  Awards  Committee,  28 
Forest  Ave.,  Swampscotr  MA  01907, 

The  winner  will  be  presented  with 
a  plaque  and  a  cash  award  at  the  AR  R  L 
New    England     Convention,     Statler 
Hilton  Hotel,  Boston  MA,  on  Septem- 
ber tr,  1976. 
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NEW  500/50  MHz  COUNTER 


The  CTR-2  wElf  put  you  on  fruqimmcy   Measure  transmitters, 
haixf  h*',d  transcclvcrt,  ton*  pad),  repealers,  etc,  Built-in  TCXO 
insurst  en  accuracy  of  ±  2ppm  (  ±i  .0003%  >.  You  can't  afford 
to  be  without  1+iEs  versatile  counter.  Order  yours  today 
&  Digit  L  ED.  Display  50  MHz  Basic 

10  MHz  TCXO  ±  2ppm       500  MHz  with  buftHn  prescaler 
Iripul  sensitivity  30  mv  @  50  MHz,  150  mv  @  500  MHz. 
CmZ-SO  MHx  Kit  Si  W.M —  CTR-2-500  MHi  Kit  $249.95 

DAVIS   ELECTRONICS 

636  Sheridan  Drive,  Tonawancb.  N.  Y.  14150.  Depl.  K 

[716)  474-5348 


Govt.  SURPLUS 
ELECTRONIC 
EQUIPMENT 


I 


**&£ 


you  can. 

The  ETK  (Electronic  Touch  Keyer) 
processes  inputs  and  sends  perfect 
dots,  dashes,  and  spaces  at  speeds  of  7 
to  55  wpm.  The  LED  indicators  dis- 
playing dots,  dashes,  and  spaces  serve 
as  a  visual  training  aid  for  the  less 
proficient  CW  operator.  17  ICs,  relay 
output,  side  tone  speaker,  120  VAC 
Inquiries  invited, 

for  only  145,00 

(includes  instruction  book) 

Order  direct  from: 
.«    PO,  Box  1125 
=5=  Kent  Washington  98031 

Instruction  Book  1.00 


New  ITEMS  .  .  .  New  BARGAINS! 

FREE  UP0N  REQUEST! 

If  you  haven't  received  our  new  Cata- 
log, write  for  free  copy  today.  Address:  Dept  73 


1016  E.  EUREKA  •  Box  1105  •  LIMA,  OHIO  -  45802 


Portable  •  Commercial  Standard 


FREQUENCY 
COUNTER 


FEATURING 


1  Hz  to  over  300  MHz  *  Commercial  Accura- 
cy 3.10s  '  Completely  Portable  —  has  Nicad 
batteries  *  Small  -  2"x4"k6"  -  Recharge/ 
operates  from  ext.  12V  or  110V  ac  *  Internal 

charge— limiting  circuitry  *  Less  than  50mV 
sensitivity  ■  Hi  accuracy  international  10MHz 
crystal!  *  Easy  to  check  calibration  *  Counts 
down  to  1/10  Hz 


Fully  Guaranteed 


Master  Charge—  BankAmencard 


diqi -Tech 


P.O.  Box  2214.  Salem,  Oregon  97308  (503)399-1370 


Digital  Multimeter  Kit 
Model  75  AK 


Stliconix  dual  chip  AD  converter. 

Basic  DC  accuracy  is  .05%  of  rdg.  ±1  digit. 

FET  Input  for  Zin  of  more  than  1000  Meg. 

on200mV  and  2  V  DC, 

Automatic  Zero 

Automatic  polarity 

Solid  state  reference  voltage. 

Large  %"  Litronix  LED  readouts. 

Measures  DCV,  ACV,  K-Ohms,  Megohms, 

and  DC  Ma, 


$99.95 


SEND  FOR  FREE  FL  YER 

ROTO-KIT; 

BOX  301,415  KAY  AVE. 
ADDISON  IL  60101 
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MC144I2  UNIVERSAL  MODEM  CHIP 
MCI  441 2  contain*  a  complete  F5K  modulator  and  oe-mod- 
ulotor  compatible  with  foreign  and  US*  communications. 
(0-600  &PS) 
FEATURED 

.On    chip    Crystal    OiClltaKnr' 

*  Echo  suppressor  disable  ton*  generator 
.Originate  and  answer  modes 

,  Simo1*K,  holt-duplex,  and  full  duple*  operation 
.On  chip  line  wave 
.  Modem  se  I  f  left  mode 

*  Select able  data   rates:   0-200 

0-300 
0-600 
.Single  supply 
VDD=4.?5  to  15VDC  -   FL  suffix 
VDD=4.75  to  6  VDC  -  VL  lufffr 
TYPICAL  APPLICATIONS: 

.Stand  alone  -  low  ipeed  modems 
.Built  -  in  low  fpeed  modem* 
.Remote  feneSnati,   rjecourtic  couplers 

M04412FL ..  $28,99 

MC144I2VL..... $21.74 

0  pages  a*  data  .......  .  .  »  , .  ........  ■ «  . .  -  ou 

Crystal  for  In*  above .S4.95 
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MCI44H  StT  RATE  GENERATOR. 
Single   chip  for  generating   selectable   frequencies  for  equip- 
ment in  data  communications  such  at  TTYr   printers,   CRT  f 
of  microprocessors.     Generate!   14  different  standard     bit 
rates  which  art  multiplied  under  external   control   to     IX, 
6X,    16X  or  64X   initial   value.     Operates  from  ilngle  +5 

volt  supply.       MC144S1 .,...,.,.,,...,..,,    $11,98 

pogei  at  Oat 3 ,*«,*,.**. *.»».*••**».. *.*#***.* » .  ■     * *U 
Crystal   for  the  above... ,, $4,95 


7  WATT  AUDIO  AMP       Fuirthlld  TSA  S10S  Monolithic 
I.C   Com  8  audio  Amp  work*  over  wide  ronge  of  power 
supply  voltages,      I   wott  at  6V,     7  wotts  at  tGV. 

T B A  -  a T OS ,,,,..,..»■    .,,,4*. .*..»>.*«* e*. ' « 

Data   for  the  above.  „  > ,.,......60 


4  DIGIT  COUNTER.    MM74C926  ii  a  A  dig  Ft  counter  with 
7  segment  Output.     Carry  output  For  Cascading  and  intermal 
display  select  allawi  putputting  of  counter  at  set  of 
internal  latches.    3  to  6 V  operation.    Great  for  clocks, 
event  and  frequency  counter!. 
MM74C926  -    with  tpec  sheet t. >• ..... ...  .......  .$1 2 .00 


FOUR  QUADRANT  MULTIPLIER,    MCI 495 L  provide* 
output  m  o  linear  product  af  two  analog  input .    Use 
for  Frequency  doubter,  balanced  mad  uto^/demodu  I  at  or , 
electronic!  gains  control. 

Pfl^    '  *'  i#|jiP*«ei     ■     hiitlilt*iitilltlA*viiriiii«lfrli  W  ■  mRl 

6  009*1  of  specs  .....a.,..,......,.,....,.....  , , ,  -  ,60 

9  pages  of  oppl icatiom ■•••■•-•  -90 


TELETYPE  CODE  CONVERSION  CHIP 

MM52206L  convert*  5  level   Baudot   into  E   level   ASCII.    Use 

thlt  chip  to  moke  your  old  TTY  talk  to  your  new  computer, 

MM5220BL S*8_Q0 

specs  for  the  oaove , .... ......... ._.,.,<, ■  •  30 


MOS  TIME  BASE  KIT. 

Only  I"  X  1.5-.  Input  5  to  15  VDC,  output  is  60H7 
square  wave  fat  portable  or  mobile  clocks.  PC  board  Is 
drilled  |  MT&K-60HZ,,.  ,,,..,.„,, „,  S5.SS 


Lrlbiir  LLiJJ 


78H05  Voltage  regulator.     FolrchTId  5V,   5A,  TO-3     reg- 
ulator.    Take  core  of  thou  heavy  current  requirmgnti  with*- 
out  separate  regulator/paes  Irani istor  combinations.    Use  ft 
with  the  some  ease  of  Wo  lot  ion  as  the  309 Ki same    p*fl 
arrorxaernent. »,......,., with  specs,, Si  1  .25 


LM317  Voltage  Regulator.     1  .5A,   3  terminal  adjustable 
regulator  in  TO-3  case.     Adjusts  from  +J.2V  to   -37V. 
Complete  overload  protection.  .1%     food  regulation, 

.01  %/V  line  regulation.      No  need  to  stodc  assarted  reg- 

ulotars  -  juit  stock  resiiton. ...........  .*•« ,14.99 

Specs  for  fhe  above..,,,.*.........,.      .70 

BAT  A  BOOKS  BY  NATIONAL  SEMICONDUCTOR 
'GITAL,     Covers  TTL,   DTL^   Trl-State,  etc-    *...*  S3. 95 

LINEAR.     Covers  ompHReri,    pre-ompjf   op-amps,,    ,.    S3.95 

LINEAR  APPLICATIONS,     Do  tens  of  application  notes  and 

technical  brie  ft  covering   Hie  use  of  op-omps,    regulatpfs, 

phase   locked   loops  orvf  audio  amps ,.,..,..,,    S3. 15 

CMOS     Gates,,    Rip   Hop*,   registers,    functional  blocks   S3 

VOLTAGE  REGULATORS,     A  ■***  Tot  anyone  making  e 

power  supply.    Complete  theory  including  'lamformers. 

filters,,   heat  sinks,    regulators,   etc, »....,....,    S3. 00 

-.Lif  **''  ~:  *' '  .      IftfaieiuJion  Ofl   MOS  c^2  Upaloi  iMeeprlt# 

ttAMS,   ROMS,   PROMS  and  decodeTs^encoders. .   ...    S3. 95 
INTERFACE.     Covers  peripheral   driven,    level   t  rant  to  torn, 

ine  drivor/rece Ivors,    memory  and   clock  drivers,    senie  amps 

| display  driver  and  apto-couplon ,,.,,...,.    S3, 95 

(Outside  U.S.f  odd  postage  for  1  .Slbfl 


« 


^S 


HIGH  VOLTAGE  RF  TRANSISTOR 
MRF-4Z7  fi  on  NPN  RF  part  designed   for 
SSB  service  from  2-30MHt  at  25 W  outpu*. 
VCC  up  to  S0V,  Higher  voltage  allows 

circuit  and  power  supply  simplification. 

4  pages  of  spec*  For  the  above,, ...... ..     .40 


Soys 


GUT  YOUR  HIGHER  ffiUCATJON  AT 
GOOD  OLP  TTI*  WITH  THE  LATEST 
IN  DATA  BOOKS  AND  MANUALS 
'Tri-Tek,   Inc. 


GOLD  CHIP 

Linear  Integrated  Circuits 

Brand  new  process  by  RCA  In  which  the  aluminum  metal tzatton 
has  been  replaced  by  gold.    The  cblp  h  then  hermetl colly  seal- 
ed.   What  this  means  to  you  ri  unprecedented  reliability  end 
uniformity.    Plastic  ports  that  meet  mil  specs! ! 
Tri-Tek  it  proud  to  be  the  fin*  to  bring  this  new  level  of 
performance  to  you  a*  SURPLUS  PttCES-    Wny  buy  regrodes?  7 

CA  30 1  A,,  Improved^  general   purpose  op-amp,  8  pin  dip,,  59$ 

CA307... Super  711  op-amp.  B  pin  dip......... 52c 

CA324 .,, Compensated  quad  op— amp,  14  pin  dip. ...  .ST  .80 
CA339A..  Low  offset  quod  comparator.  14  pin  dip...  SI  ,59 
CA74 1 C,  ■  Famou$  general  purpose  op-amp,  9  pin  dip..  45$ 
GA 74 7 C.  .General  purpose  dual   op-amp,    14  pin  dip...   32c 

CA748C* Externally  compensated  741,    B  pin  dip 49c 

CA1458.,  Genera I  purpose  dual  op-omp,  B  pin  dip.....  69c 
CA340l..Ouod  single  supply  (5-IBV)  op  amp.   14  pin..  89c 

Another  super  buy  from  fcCA.   CA$55  timer,  8  pin  asp.   5?e 


NEW  NATIONAL  BOOKS  I 

AUDIO  HANDBOOK      contain  detailed  discuisiorn, 
including  complete  design  particulars,    covering  many 
areas  of  audio  with  real   world  design  examples. ..  S3. 25 

SPECIAL  FUNCTIONS  DATA  BOOK    contain*  detailed 
infoflpafion  for  specifying  and  opp tying   special   amplifiers, 
buffers ,    clock  drivers,  analog  switches  and  D/A-A/D 
converter  products .................. ,, « S3, 25 


CD4Q59  15  BACK  .      Now,    again  in  stock  is  the 
popular  CMOS  divide  bv  *N"  down  counter,      rVogramm 
able  to  divide  by  any  number   from  1   to  15,999. 

CD  4059  AE So. 50 

Specs   For  the  above .......,, ...,..,..  50 


DC  to  DC  CONVERTER  MODULE.    Tiny  potted  module  is 
a  complete  regulated  output  up»Cortv*rtvr.    4 .  5V  D .  C. 
input  provides  oppra«imateJy  J4v        12  mA.     rYili  operate 
down  to  2.5V  with  reduced  output.    Si*e  only  1  -  X 
With  connection  diagram .,,..,...,.....,,,,.  Si  .25 


NSL4944   LED.      Current  regulated,    universal  diffused- 1  ens 
red   LED  lamp,     A  GaAsP  solid-state  high   intensity     LED 
encapsulated  in  a  plastic  package  containing  a  Current  reg- 
ulating.   IC  that  prOvidet  constant   intensity  over  o  wide  volt- 
age range,    1  to   18V,   AC  or  DC      Use  for  indicator   lamps, 
optical   coupling,   battery  charging  circuits,    logic  probes, 
almost  any  place  you  need  o  lamp.      Long  life,   wide  angle, 
No  icei  -^s"it^f   nt«lt&      Tycfcai    \iri-    brwwd  cwrren*. 
N S L4r44  ».,.-......>.•....,****»»..■«*»»■■.■,,,,-  B9( 


1 


D-A  CONVERTER  BY  ZELTEX 

B  bit  p  racist  on  hybrid  circuit   Far  use  In  controllers^    timers, 
volt  meters,   efc.      Molded  plastic  package  with   P.C.   pirn. 
Super  buy  on  this  befrar  than  usual  subsystem,    ZELTEX 
model   ZD430.  DAC-430, ,.,,14,95 


NEW  BOOKI1!        *An  IntroducTion  to  Microcomputers' 
This  is  if.e  book  which   Fairchild  Semiconductor   Comoony 
called  "....*rhe  belt  domed  introduction  to  fhf  industry 
to  dot*,*'      Coven  averything   from  basic  concepts  fo  a    re- 
view of  real   microcomputers.    IMC-001 .............  $6\ 00 


tRi  tek,  mc 

^22  nocth  43Qd  Avenue. 

olenftite.  Apizona  »1301 

phone  oat  -  931-4944 


We  pay  shipping  an  all  orders  over  SI 0  US.  ST 5  Foreign  in  US  funds.    Orders 
under  S10,  please  add  SI  handling.    Please  add  insurance.    Moire*  Charge 
□nd  Sank  America  cords  welcome,  f£2Q  mintmurrg    Telephone  orders  may  be 
placed  1 1  AM  to  5PM  doily,  (vton  thru  Fri.    Coil  602-W1-452&.    Check  reader 
service  card  or  send  ilomp  for  our  latest  flyers  pocked  with  new  and  surplus 
electronic  components. 


Poly  PakV  exclusive  j?/t 


!■■■■■««■■■■■  m  BVHfl 

■  SARttEL  KfT  Z14S 
,  Mllfl  TRANSFORMER 


■  15  for 
■$1.98 


BMlfE 

I        1100%  MATERIAL  TOO!  i 


/        i    i 


IS 


YOUR 
CHOICE 


ANY 
KIT 


BARREL  KtTxiAT 

OVER-FLO 

FLUORESCENT 

NIXIES 


BMlau£iu-«   trMtniatta+r  back 
m  wiJii.   Ami.  outoni.,   inter- 

■  ,(i<*    "4    audio,    o«i*    l- 

■  -  I.   Wf.    >  ]b,         iA»a»4 


■  BARREL  KIT  flSt 

■  INCANDESCENT 

?  15  for 


100' 5  OF  BARRELS  PURCHASED!    TbST  'EM  YOURSELF   N  SAVE' 


!  $1.98 


For  the  first  time  anywhere.  Poly  Pal* 
merchandisers  introduce;  a  new  way 
in  buying  the  economical  way.  Raw 
stock  from  the  "barrel"-  Remember 
the  "good  olc  days"?  They're  back 
again.  The  same  way  merchandiser* 


throughout  the  United  States  buy 
from  various  factories  .  .  .  their  over- 
runs  in  barrels.  Poly  Pak  ha*  done 
the  same*  Therefore  you  are  getting 
the  same  type  of  material  a*  the 
RE-TESTERS  DO! 


5  for  $1.98  „.. 

iU«nJ  orijbtilljv   in  ub|„  topL 

BARREL  KIT  *154 
CLOCK  CHIPS 

20  for 


Every  kit  rdrrfef 

a  money  back 

guarantee! 


llmponpr    ..B<    "Nmin,   j-n>ur 
■  £**•"    Ii.nl  to  find  T,Ye« 
ROT     rradoota.     How     fwarf 

■cSiVJ*"'-"*  *"**  to 


BARREL   HIT      I       l8^L 
SN7IDQ  DIP  rCS  ^iSj 

75  for  $1.98 

M«r**1  U  *nd  /  !>r  Wllh  I* 
pi ft  4Jp.,  rti.T  include  (at.i. 
r«n»(.ra\  flip  HoiKh  fimnlr 
«m.  Who  knnwal  GUAKAS- 
TKRD  SATIS rAtmoN! 
Cat.  No  9A.241?     Unttiled. 


BARREL  KIT  :7 
VOLUME  CONTROL 

BONANZA! 

40  for 
$1.98     i  fid 

Sirmh'H.     dual*,     variety     of 

vam.a,  at  y  ten,   hljc  qom  — 

Miitlt   gun..  Citl.Mo  9A  3421 


BARREL  KIT  :2 
LINEAR  OR  AMPS 
OlP5__    . 

m     75  for 
m**  51.98 

May    include    7  00'a,     T4l**, 

'|>,|V,   JjfiD  jEsrJei     R65    in- 

cLbiim        murberl        #nd        '.in- 

nuu-hi-H    Cat  No  9 A  2414 


P5^^ 


BARREL  KIT  £14 
PRECISION  RESISTORS 


200  for 


sr 


'ked     and     unmarked      '/(  r 
2   wHU.Nd.       fl- A 2421 


BARREL  KIT  .'• 

SUBMINIATURE 
IF  TRANSFORMERS 
IGOS-roaL 

100  for  SI. 98 

Aniai.htf,     jnfLu.de*      l55k.Cn,. 

□sc,  .nienna,  wh«  known f 
From  translator  r.ilir>  man- 
ufacluren.    Cat. Re.  »a2422 


BARREL  KIT  f 

1N41U     9U 
SWITCHING   DIOOES 


W 


IOO  for  $1.98 

You   nevrt   ».w   inLt   bernr., 
htiiipLnr     fatnaui     .wi|  china* 
dJoat*   ill   the**   t>r!c«1 
Cat. No  4A J*  1  ■     tnieaU4- 


BARREL  KIT  :  1  5 
MOSrtT  TRANSISTORS! 


BARREL  KIT  rlO 

ROWS    REGISTERS 


SO  for 
$1.98 


*■> 


BARREL  KIT  7* 

"4O00'     RECTIFIERS 

10O  for  $1.98 

l.  ate  si  h±. 
TtrM  *sm  th*  fJUtHHU  mirrn 
minr.rur.  recttftm  of  th. 
IViftOn  icricB.  May  in- 
rlude  aflt  BO,  100,  200, 
400,  flOO,  Ann  and  1000 
vol  ler*.  Cat***.  9  A  £  4 1 7 


BARREL  HTT  -11 
POWER  TAB 

TRANSISTORS 


BARREL  KIT  .-5 
SCRS.  TR1AC5. 
4UADRACS 

40  for 
$1.98 

AU  [H#  f.cniHl*  plaatLC  |»w- 
■t  tab  tjfjn*.  K.w  fmi..rv 
ftluekl  Ah  tlm  Id  amp  ttDCB. 
C.I.No.-9A2419     UntrilriJ. 


11  ^  to  Iff  fun  ilfvicu, 
marked,  internal  fpctorv 
nurnhflji,  rto  Cat.Nn.0A  2424 


GO  for  $1.98 


Ml    A    "ruder.    TCMS    *...,, 

iim  Li.dva      \}\\\'       r.riinaiRltirt 

u">'      Cat.No   9*3429 


BARREL  KIT  ftT 
LINEAR  A  7460  DIPS 


100  for 

$1.98 


%» 


Mark*tl    :iud    u mitmr h«l ,    in- 
li>rfLi&t    ruimbers  •!(  rnw  faf- 


40  for 

$1-98 


i\»«inr1nij     SN    numtnirM 
C^.N«i   »A242e     Llnleited. 


BARREL  mTMl 
DIPPED  MYLARS 


60  for 
$1.98 


■OOQ  ■  r"  ■ 

U^  if 


r    7 

J  iii? at       rajh«£lto>rB       mad^. 

nlilttv  firiMh,    Imuiririr   lnn.- 

4-y    r] ui  1 1 1  [ - 1 1 1  k       I'-in    j r  1     liinmLa. 

C  at.No.  4435971 00  %   pood 


-BARREL  HIT  :13 
'RESISTOR  NETWORKS 

60  for 
$1.98 

6y    Corning    Glo.it*,.    In     M-  , 

D^M    tlit)    t^ili#Cat.N* .  »ft2*21 


■  BARREL  MIT;  I  IS 

■MOLDED  CAPACITORS 

75  for    -C* 

^:  $1.98 

■  * 

■ami.     aita     T(dta«M,     r«d, 
.!»««,  TtiUnr.    btu*   plaatlc 
If****,  unl   Icada 
f  No.  9A3  J|| 


$1.98 

W*   R.diertd   alt   aluorlm.nt 
«f  dock  nhJfl,  alairn.  cIfd. 

«  '  ***?****  "*o  Jin**,, 
ata  milted.  At  ih*e*  prlc—  * 
Cat.  No.        Bailor 


■  BARREL  KIT  £160 
|V.  REGULATORS 

:  15  for 

:$i.98 

"iJtaODSC  TO-3  1 
tf  rwia4.     Rot    hf    xhm    poia 
■  but    w^o    waala    to  ck    m&i 
I  Yrtttr  i&w,  No,  9 A  3J  JO 


BARREL  KIT  ;i5t 
MODULAR  SWITCHES  j 

$1.98  fjrmnnj 

Crat^.uV  '-P»b-OY-*S 
■*ltetwa.  TF-taai,™  „.  £ 
c*9»<-  Ppdt.  fludt.  etc.  RrkAd  I 
a«    CtLNi.  9A31SQ 


BARREL  KIT  ,71  61 
■POP'  PLASTIC 
TRANSISTORS 


Jr\ 


for  $1,98' 

C.Wul^or       m«4«T      dump. 
2Na»04'a     with     i«ini 
2SJ909'B   t4    100*    mat«^ 
rt*i,    TO-  9  2,    Preform^ 
Cat,.  No.  9AJ343 


BARREL  HIT  -20 
LONG  LEAD  DISCS 


ISO  for 
$1.98 


I'.r'lury        EllHrifaut-jr 

MUCtkHI         ■nli-"'  I'rmiF. 

marked     unly.     Lang     l.ada 
Cjt.No9A2S98l0C^    good 


UARPEL  KIT 
METAL  CAN 
TRANSISTORS 

IOO  for 


25 


*^ 


L'nt*«t«<L 


Ifnetiiilr.-v    TO-Sh    TO-1,    TO- 
lc,   ftc. ,   aaa^rtad   aN  num- 

Cat.Nv.SA240a 


BARREL  HIT  :26 

PLASTIC 

TRANSISTORS 

10O  for 


$1.98 


i'i 


T;  ur    1tl-92     (TU-l*it     .|| 

Rt.liM  f  iu-1  11  rtf«         Tiirinlv       nfj 

tN  V*  Cat.Np  «A2904 


BARREL  HIT  :*0 

PREFORMED 

RESISTORS 


250  for  $1.98 

W»   cifi   l>afr«t»    L»f    14    mm 
wuticit     fur     pc     urn*. 
Vtpu'tl     jt=[      pvph      umuunr 
IfJO:   ^*,    IOO   Va"  *»li»rM. 

C#%.No-»A2W§100*   Bood 


BARREL  KIT  fit 
METALLIC  «-vTlL_ 

RESISTORS       YPJir 

100  for  $1.98 

M-ut.  moAily  br  CumiAf. 
til  r  rilV.BiL  r.iiJLi^f  bi|%itp, 
Una  (If  Va  W.lt.fB,  1  tr  to 
B  %  tot,  A  11  hajTcJ  itt 
Valuaa.    Cat  Na,        9ASA0H 


BARREL  HIT  t  J2 
TRANSISTORS 
WITH  A  HOLE  IN  ITJ 

50  for  $1.98 

Zxt  Ho    9A2C10       ["n Jested 

Can't  nama  lac  tor y  hm  ## 
botLsht  hurrels  nj  a.%  wall- 
i-ra  wJili  m(jf.  h«|#  in  mU, 
dl*.   PM'K   awl    NI'JJ-S. 


f  BARREL  HIT  ;J5        ^^) 
NEON  LAMPS  */ 

30  for      ^^ 
51.98     ^5C 


BARREL  KIT  -34 
GERMANIUM  DIODES 


100%   Bow*. 

YawnWA     SK-Ji,      \h     i .  r  1  — 1  *.  _ 
hut    fctcLurr    mads    million. 

mill   hnrr«>l>d   'em.  Vour  ad- 
vuntflKr        Cat.Ro  9A2613 


200  for 
$1.98 


Uatvatvd 

famn«*         m.k«rH  popular 

iiam.  Nanrar  jrrciwa  aid.  Bui 
iftli  Lb  thn-  wiiy  1  In-  UK. 
TKWTKftS  liuv  >it!  frum  the 
tactoaiaaH  Cat,KD.iSA2fll4 


BARREL  KIT  r37 
1  AMP  "BULLETT" 
RECTI  FIE  RS  lW*iad. 


10O  for 
SI  .98 


K.mitju.  *t>l».  iiiitd.  ,'ttlt- 
KK"«,  ■LILcun,  a xinl  inrhadr. 
lOl  typeo  ui!  lolt.iBf^  iu 
LEV  Cat.HoOA2015 


BARREL  KIT  £39 
ZH1055 HOBBY 
TRANSISTORS 

15  for  ^ 

$1.98  ie*d, 

h  r-  hi  r  l.--. ui  i  •  ■  ■  v mi.  uhtM 
Nil!...  in.  of  the  .fanitiui 
5jN!,IOn,8.  We  \  nv*  IU  b.f. 
"  !'■    Cat.No  9A291T 


[BARREL  KIT  :  40 

pnp  high-power 
[transistors 

20  for 
$1.98 

Pojinlar  t^rrrmnium  TO-  L 
cubo  liiliLs.  11  nw  available 
41 L  "KOod  l?lio-  lnlrrBl"1  urir.n*i, 
iLH.je4  2411100^  «ot>d. 


BARREL  KIT  ;4« 

CE.   J. 9  WATT 
AMPLIFIERS 

25  for 
$1.98  , 

»<jbby     tjfpe,     lactorjrV' f  ii( , 

oiitfl^,   wv  fiurc]n4M*d   thejn   tn 
hnrti'L.  Th*<«         are         un- 

known*,  Cat.No.  »Aj26J4 


BARREL  RlT.-ift 
SIGNAL  SILICON 
DIODES 

200   for  $1.98 

IsduitrB    many,   many  tgjfMH 
of  awilcnlnji.   ±nrri«|   .ilfcon 
tjnKB,       <tll       .x.1.1       lends, 
Sania    nmy    hn    nm-nprn, 
C.t.N«  9A262S     Lnt«FU4- 


BARREL  KIT  .-£1 

JUMBO  RESISTOR  PAH 

10O-pc.$1.98 

Cli.Na.SAini     OIL}- 

AiiorLoi    mal.l  lilm*.  prfrci- 

...n    .    1  .irhimi.   rrmt  U    critLile 
innve-rn,   imm    Vh    watt   tu    " 
wjiLta,       llulor       ruded       * 
I00-T-    MOrHJH  Unrtli    fli* 


BARREL  KIT  :41 
POLrSTTRENE  CAP3 


100  for 
$1.98 


lPitt.it  t:np=i  made.  A*  A  lira* 

n,i,.    un    huuifht    10    barrnlo 

I frii.ni   fm-iuty,  CtaJked   ^.iJui  ■- 

-•■•    Cat.Nft  BA273* 1     =; 

BARREL  HIT  ;7T 
'BROWN*'  BODY 
ITRANSISTORS 


BARREL   KIT  .0  5 
MIXED  READOUT* 

15  for 
$1.98 

■  iny      rtturn. 
nuuibrri  tvi   MA.V-J'n.   ^^,\^- 
7V  MAN-.Tn.    1  1    harreJpi   A 
.nil     inn*'     lo    iii'nwiittv 
paL  Re.  9  A  27  3  J 1 1  ntfsted . 


4* 


ARRfL  KIT  -it 

SUBMINI  RESISTO 


BARREL  KIT  rfi» 
2  WAITERS 

IOO  for  ^ 
$1.98    1  go*  job*. 

N'ubudy  items  to  want   'em I 
Sy     many     auppELori     don't 

ctiunt,  but  t-Hrpi*-  '*fii  in  tit* 

liiiri-eL   It'H  a  li"J  kiiM  tntoo 

AH   Minth.-.l    CitNo  9A2735 


BARREL  KIT  -S4 
i  DIGIT  READOUTS 


BARREL  KIT  :5* 
SLIDE  SWITCHES 


30  for 
$1.98 


4Sr 


lluriftkin    oi    a    lifeura.t     All 
we  irot  Wna   1   barm  I  —  the 

"Ullmlor  dJilf  lypes    MuKi- 
liJuxifd.  Ca»,  N».  9A2722 


BARREL  KIT  ;7 
CAPACITOR  SPEC 

IOO  DCS- 1 

$1.98 

FjnjiMB'il      at  tit-kr-iirfm.      ia.10 
hurreU     nl    milar*,     paly' 3. 

micas.      rtkiltlpdsr      pLaatira, 
rt-mitiSe  a,     dliri,     <jtr.     Nifty 


(BARREL  HIT 
TRANSISTOR 
ELECTROS 


All  *hapear  ttaaa,  .pai.  updi. 
momaTiiarle:Bp    ate.    Tranian- 
(1441   ili-ip  link  tin  100'.  mF 
•  v,  II  filing    pFClji'ct.. 
Cat.No4gA272«  100*   Iimd, 


BARREL  KIT  .75 

400MW  ZENERS 

iLii-inuJ       ^-^r  -   150    fOr 

SO  for  $1.98  *W  $1.98 

It  "bu£."  «!■  wh/  tha  fac- 
tartaa  dump  am  m  barrel  it. 
Vim  dan't  wlnh  t^  aotiarnt<< 
wider  Kfai  vit]|ngf.i  a    vnlues 


40  for  $1.9 


i;  K  I'lO  a«ri*K  P..  hi 
vpl  t  axe ,  r*i*  1 1  li  m  r.o  n  ur  In 
lurrnnl,  n|mV,  r^!tt«ry  lin> 
ik..»-i,iLiinu**d,  Power  latlii 
Cat. No  94  2742      LTnU^tDd. 


BARREL  KIT  :93 
HALF    WATTI  RS 

200  for 

S 1  .9  O  L'nt  e«  Ird . 

Ham.tfir     fai-i«rr>     trlr-d     lft 

...   .      |fj      hy      ni|\niK      1  ll(T*i 

■  M|,ir-coded  malatEsn  in 
bftrr*1 1  But  value  Is  th»rr, 
4   01.      Cat.  N«r        941049 


2O0  for 
$1.98 


ilSTORSj 


bMairi 


100  %    ffood. 
PCr  unrisht  type,  eoJor  ri-*i, 
*d,     Va     wmtti     A*"t     vaJuuit, 
-Came  tn  ua  in  a  barrel, 
t^at.Ho    9AZ7*fi 


!![■- 


BARREL  HIT  .-112 
MICRO  MINI  LEDS 

40  for 
$1.98 

Alt  the  tiny  led**  aviaj 
ritfhi  uC  ML>nannlur  LicnmU, 
variety  of  color*..  VMd 
SO*  *f  beltir. 
Cat.Na.9A  3  1)9 

[BARREL  KIT  2 12 

(MINI  dip  ics 

75  for  $1.98 

jL*."«r  raf^r  damped!  I00r-  af 

Jbn     mm    b*rr*l*.     lorludei 
I  74  1*,  LM^MO-H,  7(J3.  Ati?> 

fiflfi,  Bfija but  who  knnwn? 

Fnrii»ry    La  yuil,    All  mlxadi 

you  t*»t.  Wt.   1   lb. 


BARREL   KIT   ;ft9 
PHOTO  ELECTRIC 

CELLS 


10  for  $1.98 


Afldt.  CE   typaa,  CDS   typaa. 
Mixed  by    fajetury,    Bla   Job 
far   Up   in   sep.fn to.    I0n% 
1-oad   C-1-No  PA  JOB 2 


BARREL  HIT  :*1 

IS  for  $1.9 

LH-IOT 
VOLTAGE 
REGULATORS 

Factory  rf*jtftt#4  i>n 
l.ngtli  i,(  |«aii.dMny  mclunn 
|..6,K,  1^,  lfl,  1«.  ■*■!  *filt.. 
Power  tab    C*Lhn  9 A  263 A 


iOUflS-    ff0ud.Cat.H*  |«A  273*1  lj^p  11   Ufjn   ml  Cat.|DA.274T 


BARREL   HIT  -*4 
NOBBY   LEDS 


BARREL    HIT    :i01 
RESISTOR    SPECIAL 


/w 


BARREL  KIT  HIS 
MO  LEE  SOCKETS 

2D0  for 

$1.98 

100%    KOOd.        ^a^p 

Calculator  mak«r  numf-  w* 
Kut    n   Pillion   ui    'em+   UlWtl 
lift  10  poeketa,  *te, 
Cat.H0.9fl  3144 


^(.  *,  *-  <-  ^ 


^T\TW 


2t>0  for 
$1*98  . 


I  n  C  lull . .1     t 

wntterji.      carbon. 
1  On  1     ciHHil. 


^4,  "jh  1 

94  305 


V 


BARREL  KIT  .'114 
BUTTONS  *N 

FEEOTHRU-S 

100  for  $1.98 

Truthfully  wWih  a  anudl 
fortuaa,  Wida  aa*t.  of  but- 
tqn-iaodthru  capal  IIAMrf 
TAEE  NOTEr  UJ*.  UUP,  etf . 
'At.   1   it>  Cat.K^  9*1141 


40  for 
$1.98 


Wi>w!  A  Liiruoli-jf  dump  of 
nil  kjnil-  u(  mixtHf  tli.ii-rtip 
LEUK,  mJihih1"!,  ctilum  f^cid. 
i"  ir,   **«  VA2B59 


BARREL  HIT  _l 
SLIDE  VOLUME 
CONTROLS 

10  for  $1.98 

Cat.Haj9AJ0S7 
t"*ed  in  hl-fl.  volum 
troi  maJcer  tjaLuad..  Aut. 
vaJaoB,  what  n  buy.  Worth 
*l  .a.  VVe'vo  lot  bftrrvli 
tif    1D0*     hianurifll. 


barrel  it  it 

NATIONAL 


irST 


Faetor?  aijt  Of  bi»I  Amaalaui 
iiffpr:  0*  h,.  inr  12  to  I  ft  V . 
Vnu  tvrA,  HermHlicallyaeal<rd 

a! u.i ft  rmk.   hiiiibli-   [iEuk 

Cat.N».9A^740 


BARREL 


IOO  for 
$1*96 


IC  BONANXALITRONICS 
READOUTS 

10  for 
$1.98 

*  ■*  1    4  , 
p_1*a,    etc. 
from     factory, 

lutvn    fur.!  No. 


KIT  -84 

LED 


F*f  lory  rfuiiiii*  intu  burrrl*. 
True.  aOuu,  fa 00  wnes, 
HTLit,  ttOM.h  reft  Eat  nra,  titmck. 
^  i-nlc,  4hlp#,  liptJWil,  etc 
Cat.Ne..  9 A2  440  ilJnteatad- 


1.   con. 


BARREL   KIT  M01 
MINI    VOLUME 
CONTROLS 

25  for 
$1.98 

1-MsllkuA  pr.  or  J  00%, 
nOK  mini  pot",  tfflfnmlc 
c.rn-t  |ojt|t  .hnft.  Ertnt  m .It- 
er  unload*.  9A10SS 


•  injtle*.     Irl- 
to    nPU,    Mot 

"II      mii.nl; 
9A2441 


BARREL  KIT  "l 
MINI SCRS 


BARREL  KIT  £134 
PANEL  SWITCHES 

for 


BARREL    KIT    :l|0 
CRYSTALS! 

12  for' 
$1.98 

Lar[r><  I  M,  rttihtt  dumped 
fre>|urnc>  marked  H/rtlj 
ir>-lnl«  in  barrali.  SckiTi* 
worlih  $5,  Prartnlnn.  )J44T 
4   mc.  ve)u         »a3250 


Tl 


30 
$1.98 


-m 


I    -BARREL  KIT  .'142 
^f  DARLINGTON 
TRANSISTORS 


Did    you  hear  ol   OAK?    An- 

ulhvt  m*U*\    makpr    burrrLlnl 

ill    tyue*  of   rc-larlea.   elic- 


lric>  tJideii,  etc.        9AJ241 ilVou  will 


40  for  $1.98 

TO- PS,    a   M^vtoroi.    4tt«it>. 
unknown  numbara,  but  htirh 

yield    lo    Mood    itjirllnjiUMiH, 
RL-in-hLnri     dLdri't    gvi     'em! 


9A22B5 


BARREL    KIT 
TANTALUM 
E  LECTROS 


;iii 


30  for  $1.98 

Mlsad,    marked    pflltle^    top 

Hrnd«      UlL      Vwhifia.       volt* 

Bi«      GB,     Centralfth*    *teP 
Cat.   No    9AJ325S 


'J. 


.98 

ro- 1 2 


50  for  $1 


CMJ£Ui:V  able.' 
ptaetic  tfCKS  In  barreia  .  .  . 
rite  from  factory.  tneUd^a 
all  vollnjcei  up  thru  300 
pnr,  fAJlll 


BARREL    KIT 
CMOS    ICS 


BARREL  HIT 
PRECISION 
RESISTORS 
199%  aToo4a9*^ 

IOO  for  $1.98 

I'ltRFORMKU-l    Desi«Tn,|    fir 

V., 

11  nd 

9 A 129S 


BARREL  KIT    - 
TO- 5   PLASTIC 
TRANSISTORS 
Car. No  AAJlOl 

40  for  $1.98 

InrluJes  PNJ*.  NPS,  SN- 
SAff,  2N;ift41,  aSflflfrO 
aarl^-l,  «te.  UntOitvO,  but 
CuaranLe^d  to  a  €0  •?,-  j.|«-ld 


BARREL  KIT  i59 
POWER  TRANSI5T 

40  for 

$1.98     a     j^ 

IS     watt     Bcnrlii     B-*.f>r>nJ 
(Hillat    tran.iil'j**.    mm.    nil' 
itucjtL      [utrrliu^.d      from     a 
iwt,    Iib.vv    iMllllona    oil 
lIKI'Sr   EuodOet.No,  9A272; 


BARREL  HIT  rT4 
1-WATT  ZENERS 

100  for 
$1.98      ifcinii  t. 

lfa»ar»  U--a»a  -agala  rjfferr  4, 
»,  10.  IS,  lGVr  under 
ylaja,  Doi'^le  |3lti|, 

C.t.No  9A274t  

■A\iirET  mr 

SILVER    MICAS 

100  for  $1.98 

Cat.No  94  1019 
For    the    flni    lias*    mil*t 
mlcaA     mo     low      m     oriceT 
Aula!,   tvtd    cut,    i-artete   of  J 

gi>elcnl     ajar*      St     v.Jlj**, 
ijf    ..vLEUja    from    difltMbu- 
tor  cHe«a.  Wl,   1  ib,      


printed    nirculi     wtirk. 

1       w.  Mnrh«d  rtfjiitf*., 


»8^f 


60  for $1.98 

ll.lilMj-.teir  Lhxowu  in  bar- 
f*la,  ao  we  can't  tent  am' 
The  fimnui  cn4U0OP«ries. 
Jiow  Aoorl?  Wh"  *  no*.  7, 
Who  Cfi,ra«T  ITa  only  Tie  en, 
Cat.  No   PA *237 


BARREL  KIT  rl2« 

UPRIGHT 
ELECTROS 

40  for  $1.98 

WbJ*  axat.  nf  valan  tt*m\ 
Xtnt  to  aoOmf  in  mlature 
of  vokasre.  100^-  marked 
"ii  Kuodr  Wh>  bai-rol.d? 
U-ttnt-a-bu^l 
Cat,   Nov    0A2226 


BARREL  KIT  :i43 
T5-RC  TRANSISTORS 


$1.98 


IOO-*  malarial,  TO-92, 
factory  dUconliriiinl  Iinm»» 
pnp'a  mlfted  With  npna, 
iNMIi|i-l-2-;M  Wul  do 
ynu  C4if..  It 'a  ffud  -duff. 
Cat.  Wat        9 A  32*0 


BARREL  KIT  ,144 
RCA  PHONO  PLUGS 

40  for 

$1.98 

1,000,000  RCA  nhufto  olu^a 
for  lb]  a  fin*-,  Ynu  lik-H-er.T 
know  will  they  are  .  .  . 
100%  material.  Limit  M 
the  ptlr-..      4A229& 


BARREL    KIT    f!14 
CALCULATOR    CHIPS 

15  for 
$1.98 

S'.tiooaJ  tjrp*. 
MMSTafi,  ;t«.  elf,  Tbfrj 
bnve  dLmi.ii  I  imitd  tfaeae 
rblpa.  FIND  A  I'SR,  Va^ 
n-.ted.  Cftt.   Hn.  »A33&a 


BARREL 
KLIP    IN 


HIT    .'131 
DIDDES 


BARREL  KIT  ZlOB 
TERMINAL  STRIPS 

150  for 

*RA  i98 

V,  id.  ajwt,  of  t.Tmnra|  uripj 
connector*,,  from    1    contact 
UP,        Strip       tiianufaitfiLnTal 
barrel     [|urtin     Ln     yinlr    J[n.itL. 
|,Vl      1    Ib.^.t.Ha  tfA3l!9 

BARREL  KIT  -12  7 
AXIAL  ELECTROS 


f3  for 
lef 


98 

Trinhfyllj  the  firionti  fhr 
Eiiiinf  *vm  in  barrel.!  do 
all  uf  ua  a  fairorr  WLT  A 
BUVl  Aast.  i-utiBpltiea  ami 
ToHajroa, 

Cat,  No.  9AJ227 


BARREL    KIT    -"137 

OPTO     SPECIAL 


3  OM. 
100%   4000, 

Sulljjh  inti>  tunc  lijin  .- 3 « 1  ■■ 
holder,  '^^^  dir>rf«,  Mftfl 
f-n  ule  typ*.  Ha.        9A3791 


25  for 
$1.98 


'  Skinny  C-ThruaV.  Ntw, 
M-i|i»iliiIlj,  infra  -  red  ]■<(, 
[ilmi"  darhrurl  ii»n,  pbotn 
tran*lntorB  9A  J2C2 


Tarmi!  Add  tnstape     Rated:  net  30 
Phen*  :  Wskcfreld,  MmAt.  (617)  £45-3«29 
R*tall:  16-1 8  L*l  Carmine  St,.  WakelipJd. 
MINIMUM]  ORDER »6.00 


a 


POLY  PAKS 

P.O.  BOX  942  A    LYNNFIELD,  MASS,  01940 


Send  for  FREE 
Fat f Winter 

CATALOG 


6  Poly  Piles  Mt*  Wall  afield,  Mitt..  U.S.A.   IS  76 


VERfiDfi  214 


Summer  /  Fall  SURPL  US  SPEC  I A  L  S 


PANEL  METERS 
Brand  new,  factory  boxed,  2Va  inch  square  Hickok. 
Dual  range  0-3-15  dc  voltmeter,  0-1  amp  dc 
ammeter-  Modern  design.  Perfect  combination  for 
bench  power  supplies.  While  they  last,  $4.50  ea., 
SG.75/pair.  Order  ^OU3A  (voltmeter},  ^OU3B 
(ammeter).  Shipping  Wt.  3  02.  ea, 

GEL  CELLS  6  VOLT 
RECHARGEABLE  solid  gel  battery.  LEAK- 
PROOF.  A  lot  of  power  in  a  small  package 
(6x2x3%,  7.5  amp  hrs).  Removed  from  equip- 
ment, but  checked  for  charges  bility.  Diagram 
for  charger  included.  Perfect  for  alarm 
systems,  remote  installations.  Order  #OU4A 
S3.00  ea.,  4/S10.00,  I0/S22.00,  Sh.  Wt,  41b. 


Etpower 
EP675C 


Milir    i- 


iLPOWIIIODAPL  iAvT*  AM  GU  I' 


Vmpatt  -tteur 


CHIP  PRICES  CHIPPED 
National  MM5316  clock  chip  with  data,  12  or 
24    hr,    am-pm,    brightness    control    snooze 
alarm.  S2.95  ea„  3/S7.50, 
Analog  Devices  AD505  High  speed  op  amp 
with  data.  $1 5.00  value.  $1 .95,  3/$5,Q0 

SG711CN  Dual  voltage  comparator  S,25  ea., 
5/S1 .00. 

AMS  6002  1024  bit  RAM  with  data  $2.95  ea., 
3/88.00. 

741   "old  faithful"  op  amp.  Super  deal  S,39 
ea.t  4/S1.00. 

Intel  3101   High  speed,  fully  decoded  $4  bit 
Ram.  With  data.  S3.75  ea. 
ALL     CHIPS    ARE     100%    TESTED    AND 
GUARANTEED 


m 


SOCKET  TO  EM 
Dip  Sockets 

16  pin  wirewrap,  gold  plate,  low  profile  (S.46 
ea.)  (10  to  100,  $.41  ea.)  (100  and  up,  $.38 
eaj 

14  pin  wire  wrap,  gold  plate,  low  profile  (S.39 
ea.)  (10  to  100,  $.37  ea.)  (100  and  up,  $.34 
ea.) 

16  pin  sotdertail  uinplate)  IS.35  ea,)  (10  to 
100,  $.31  ea.)  (100  and  up,  S.28  ea.) 
Cloek-Calculator-MSJ  Sockets 
Gold  plated  G-10  board 

24  pin  for  MSI.  MM 5 314.  5312  etc.  Width  5/8 
in, 

28  pin  for  CT5005,  5311,  5313  ICs.  Width 
5f&  in, 

40  pin  forMOS.MSl  ICs  width  1-1/16  in. 
$.35  ea,T  10  for  $2/75.  100  for  S20.00. 


ELECTRONIC  HARDWARE  ASSORTMENT 
Approx.  1  lb.  package  of  SMALL  NUTS, 
BOLTS.  WASHERS,  ETC  Buy  several, 
they're  inexpensive  and  handy  to  have 
around.  Order  M)U5A  S.075  ea.,  3/S1.50. 


SPEAKERS  BY  THE  TRUCK  LOAD 

These  fine  QUALITY  SPEAKERS  are  brand  new,  FACTORY  FRESH, 
We  are  offering  them  at  these  low  prices  because  we  were  able  to 
purchase  a  huge  factory  overrun.  All  perfect  and  guaranteed.  The  five 
and  eight  inch  units  are  just  right  for  good  bounding  bookshelf  systems 
The  ten  inch  makes  an  excellent  woofer  in  medium  priced  floor  standing 
enclosures.  Both  the  ten  and  the  twelve  inch  can  be  used  to  full 
advantage  m  PA.  sound  systems  for  both  voice  and  music.  All  are  eight 
ohms. 


Order  #  Diam. 

Function 

PoweHrms) 

Magnet 

Price 

Sh.Wt. 

5FR5      Bin. 

Full  range 

5  wan 

5  02.  ceramic 

SZ75ea,  2/S5.0O 

2  1b, 

8FR8      Bin 

Full  range 

15  watt 

Alnico  V 

S4  00  ea  .  2/57.50 

2  lb 

1DWID    10  m, 

Woofer /Mid 

30  watt 

10  oz.  ceramics     L7&M.,  2/520. 

4  1b, 

12W12    12  in 

Woofer  /Mid 

10  watt 

Alnico  V 

56.50  ea+.  2/51 2 

5  lb 

LOW  VOLTAGE  TRANSFORMERS  AT  LOW  BUDGET  PRICES 
Our  most  popular  units.  Perfect  for  bench  supplies,  power  ampsT  etc. 
DON'T  MISS  OUT.  At  these  prices,  they  won't  last.  Ail  are  115  vo!tT  60 
cycle  primary.  NEW  SURPLUS,  FIRST  QUALITY. 


Secondary 
SO  vet         5  a. 
50  v  @  2_5  a. 
50  v@  4.5  a. 
50  v@  8.5  a, 
2.2  v@  3.0  a. 
34  vet  (S  .5  a, 
6.3v@.5a. 
20  vet  @.  5  a, 

22  vet  S  1.0  a. 
18  vet  @  1.0  a. 

40  vet  @  1.0 
30v  ®1.0a. 


Size  Sh.  Wt 

4-1/4H  x  3-S/8  x  3-3/8  4  lb, 

3-1 /SH  a .  3-3/4  x  2-1/2  3  lb. 

3-3/4HX  4-1/2x3-1/4  41b. 

3-3/4H*  4-1/2x4-1/4  61b. 

2H  x  2-3/8  x  1-3/4  2  lb. 

I-3/4H  x  2  x  2  1  lb. 

1-3/4Hx2x2  lib. 

2Hx  24/2x2-1/4  21b. 


a.      2-1/2H*  3-1/8x2-1/2       21b. 


Price 

53.00  ea., 
$3.75  ea., 
$5.25  ea. , 
$b,  75  ea.  p 
S2.75ea,, 
$3.50  ea.p 


3/57.50 
3/59,00 

3/S11  .25 

3/51S.75 

3/57.25 

3/58.50 


$2.75  ea.,  S/510.00 
54.50  ea.,3/$ll.50 


Order 
OT9E 
OT2F 
OT2E 
OT2D 
OT9F 
OT2A 

OT2B 
OT2C 


$4  50  ea.,  3/511.50       OT9B 


PC  BOARD  EDGE  CONNECTORS 

For  single  or  double  sided  board.  Snipping  Wt.  3  oz.  ea. 


Ordei  - 

ouaA 

OU2B 

OU3C 
OW3D 
0U3i 


Mfr 

Amp 

Burndy 


£ot  pirn 

56 

86 


^n  SO 

CCC  50 

WmchriTtf      36 


Por  &ider  Spacing.  BdTK  Obhc.  Price  ea. 

28  .126  1    16  (fold  WW.  $1.65 

43  156  065  HD.GoidYVW  $2.25 

5  amp  contact) 

40  .135  1    16  GcJdWW  SiaS 

25  b%  1   16  Gold  wide*  Si. 90 

43  156  16  Goldsokte*  Si  65 


10  up  ea. 

51.25 

$190 

$1  45 
$0.90 
$125 


VIATRON  21  1 1  DATA  MANAGEMENT  SYSTEM.  We  sell  them,  service  Ihem.and 
supply  parts  for  Ihem.  For  Viatron,  Call  Verada, 

BURROUGHS  D83G1NFORMATION  PROCESSING  SYSTEM.  We  are  pleased  to 
announce  ihv  addition  o\"  this  fine  terminal  to  our  line  of  computer  hardware.  Units 
arc  brand  new  surplus.  Call  or  write  for  further  info. 


MATRON   USERS  ORGANIZATION 

Ver^ili  21  4  i\  wnicHml^  conwdrnni  the  urgini/jimn  ol  4  Viation  Uuru  5ockt>  lor  ihr  pu  jvidirv. 

intwmjuon   exchange   bcrtm  -   p|    \  ,   mjchHKv    |"b*»   wuuM  implitht'd  bv  *  *ctie*  at 

.^cilery  up  from  mhirmatiim «n1  to  u> by  menibtr*  o|  shi  loctch/  (m  uiho  wurcci  wtum  jv.hIjMc). 

Wi  \wmjI  !  i.ik-  getting  Minv      .  .«  i  response  nn  the  Hitijri.1 


verada  214 

38  trench  st.  p.  box  438 

lowed,  mass. 01852  617-458-3077 


144 


ELECTKeiiCS 

PO     BOX   1465E,    LAKE   WORTH,  FLORI  DA     334GD 


POSTAGE  PAID  ON  ALL 

-is  over  sio.oo 

■ 


* * 


[A«0I  !':  . 


J 10  Kj 


* » 
•  * 
«* 

>4 


*0  COC*  check  or  HO 

ALL   QHDEAS  SHIPPED   P.P. 
ftTiD  5":   For  Air  Mftl  I 


FOREIGN  ORDERS  ADD  10% 
20%  fa*  Air  Mjit 


FLORAS  RESIDENTS  ADO  4". 
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•  « 
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PSOI     POWER     SUPPLY  KIT 
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T1II5   SUPPLY   OFFERS  THREE  VOil  ST  THE 

SVC    met   NO&t  UTHBtS  OF 


tou  err 


I   comnenM,    harctatre*    h«T*inJY*  tiftd  trwtsfomer 
plated  and  drilled  PC  Board 
asp 1  etc   instruction* 


The  PS-Hi   i,.,.     the  highly  affective  7flL  (tries  of  3  terminal   volUt^f   regulators 
and  d   series  owss  Utaslstot  for  each  valtaiii* 


*  *  «  #  * 


#  •  *  - 


*  •  ■  *  * 


if 


*  •  •  » 

m 


TIMEBASE  KIT  TB03/50 

Want  24^out  time  from  your  Mo&tek 
50252  clock  kit?  This  chip  requires 
50  Hi  for  a  24-hour  format. 


•SfJlblB  e»TWTiic  r«Mfi«4f 

•  Vtforki  d  erectly    *rilh   50253 

•  Adjustable 


J4EATSHRINK  TUBING  SPECIAL 

#1  assorted  one  foot  fcngih* 
of  3/64.  VIC.  1  A).  A  V 
10  i 


*2  JEC'tsc;  ^...Te  l.xji  k*:-,tf:N 

of  3/1,4  1/T    $9 


«       M        *        •        •         I       M        1        I. 


*       ■      ■ 


5314 


"POWER  SUPPLY 
HANDBOOK" 

bv  J.  Kevin  Lynn 


Cornphem  lUit  SS.SO       3SIS.QO 

SEND  A  STAMP  for  an  Mtutiratecf 
catalog  ol  tow  priced,  quality  it  its 
and  components. 

WE  HAVE  alarm  clock  kits,  mobile 
clock  ktts,  50  &  60  Hz  timftbases. 
touch  tone  encoders,  high  current 
power  supplies,  capacitor  discharge 
ignitions  and  many  other  Items. 
FREE  WITH  AN  ORDER! 


•  *      -*»> 


•*  . 
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4H* 


•UP 
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fiwybody  w«e  toU  «tKMit  Itm  kn  uii)  ft  mm  "loo  dwHp  -  you 
■hould  *ll  it  tor  nw<"         tiui  w*  thiftlt  the  buy*  cm  r*oo»n4?e 
iuipwikHlSDHERE  IT  IS" 


CONTAINS 


Double  inn  lHjIiimI  ill   jnur  [Jin' 
iflnitia-n  tyitim 


CASES  ARE  AVAiLAljIlEi 
S&Urjiiuh.<lt* 


*PC  BOARD 

♦  SPECIAL  TOROID  TRANSFORMER 

-  EA  SCR  Pun  ncri  nwd  «  ivtiti  cdi  i 

-  4  800  Volt  Piodtt  £«r  m 

-  All  rciKtors  &  capt 

•  complete  iNSTnucrrofw-s 


1X2122    Unmrbvwl  hut 


12  SI 


'o 


i 


: 


GREEN  PHOSPHOR   READOUT 


wnf 


■C4jm«'nf 


OG8F 
73<!  each 
orksoni2vo!ts) 

10  far  £7.00 


I  Alt 


i 
i 


LOUD! 
10  MATTwVAHeUE  *t*HM   KIT 

IBM       —till-     Akpfffl     6tH      tiH 

Complete  with  PC  Bo4vri 
frtSVDC  S3  50  compile 


I 
I 

■  -I 


2SS  I  I 


IIOI  MEMORIES 

$1.25 


Pi    A  ^ 


UWTEO  QUANTtTY 


5A 
O 


MUHATA 

1U7MH7  CCRAMiC  FILTERS 


SI  GB 


flncfarciilT  H4* 

-  UlNiATURE  SIZE 
*  Smi4»*r  itiKfivtry 

■  *4o  ! Lining   i  eaup'ttJ  —  *w*il 


Z201r*hlCH2 
TODKhzHn 

id 

l«  :' 

*-«  ti«T  l2D^w*C 

330  aim 


H15J544 

Th*0  Carf'<0*n( 
lflH*Hl*nc* 


kudrna  fihwr  with  #  ti^jh*.  impMjna 


FACTORY   NEW! I! 

nude 


drilled  for  4  to-3  transistors 
12"  LONG  apprqx.  120WATTS  $3.50 

DftiLLED    FOR   2  TD-3   TRAJfSTSTORS 

6"  LONG    approx      €0¥atts   $1~»0 


Current  Lr«[T  resistors 

HARD  TO  FfND  VALUES: 


.1  OHK  3  10W 

.032  ohm  9  10W 

2  OHM  s  10W 


3/$l 


WOULD  YOU  BELIEVE- 


50  OHMS  B  IOOWatts  ?! 

Whats? 


FOUR  OF  OUfl  CERARIC,  H0M-I*DUCT[ it 
fcESISTGflS  WILL  DISSIPATE  THAT  MUCH 
WHEN  CONNECTED  IN  SERIES/PARALLEL 
ANO  MOUNTED  IN  A  GOOD  HEATSIMK, 


4/9<W 


I 


We  can't  think  of  a  tfri  ng  to  do  with 
these....  sa  jrau  1  an  ba  ve  them  chtap 


3 


POR  THE  WARO-CORE  EXPERIMENTER 

s75/A»  alar*  clock  chips 


Pre-sett#Jjl«    Z4«r   Mir« 

Snooze  Ci  rcui t 

Adjustdt)1«    firtghtness 

AH/PH  Inotcitor 

Reset 

Fower   Fatltrre  Warntng 

Eeepe»-    tone    Alarm   output 


]F    yOU    HAVE    f\    FEW    TRANSISTORS 
AMD    RESISTORS    LAVING    ARDUfJU    V00 
CAN    SAVE    SSS5 

tie    ftimisti    a    voirplete    inEtruction 
ual    complete   wftA    FuTT    ilic   PC 
«0*rd    LayG  or    either    Comaon    Cathode 

'■r    CosvCin   AnDdt    aper'tioB 


1     .:.  -iD  ^t^TfD  PC  B0AP£  -  tou1 

*-aitil$tfirs.  Caps  and 
Board  ^+ 
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HAVE  I  GOT  A 
NUMBER  FOR  YOU! 

toll  free 

800-325-3636 

call 

HAM  RADIO  CENTER 

ST.  LOUIS 

FOR  NEW  AND  USED 
AMATEUR  RADIO  EQUIPMENT 

We  Trade  on  New  or  Used 
Charge  it  on  Master-Charge  or  BankAmericard 


HK-1 


THE  HAM-KEY 
Now  4  Models 


MODEL  HK-1  $29.95  DELIVERED 

"DUAL  LEVER  SQUEEZE  PADDLE 

"FOR      USE     WITH     ALL     ELECTRONIC 

KEYERS 
*HEAVY   BASE  WITH    NON-SLIP    RUBBER 

FEET 
"PADDLES    REVERSIBLE    FOR    WIDE    OR 

CLOSE  FINGER  SPACING 


HK-4 


HK-2 


MODEL  HK-2  $19,95  DELIVERED 


'SAME  AS  HK-1,  BUT  LESS  BASE  FOR 
THOSE  WHO  WISH  TO  INCORPORATE  IN 
THEIR  OWN  KEYER 


HK-3 


MODEL  HK-4  $44.95  DELIVERED 

'COMBINATION  DUAL  LEVER  PADDLE 
AND  STRAIGHT  KEY  ON  SAME  BASE 

'STRAIGHT  KEY  MAY  BE  USED  CONVEN- 
TIONALLY OR  AS  A  SWITCH  TO 
TRIGGER  A  MEMORY 

•ALL  KEYS  ARE  COMPLETELY  ADJUSTABLE 
•ALL  PLASTIC  PARTS  HI-IMPACT  STYRENE 
►ALL  HAVE  COLOR  CODED  BINDING  POSTS 


MODEL  HK-3  $16.95  DELIVERED 

#DE  LUXE  STRAIGHT  KEY 
'VELVET  SMOOTH  ACTION 
"HEAVY    BASE    WITH    NON-SUP    RUBBER 

FEET 
*NO  NEED  TO  ATTACH  TO  DESK 


HAM  RADIO  CENTER  INC 

8342  Olive  BL. 

P.O.  Box  28271 

St.  Louis,  MO  63132 
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6  Digit  LED  Clock  Kit  - 12/24  hr. 


I 


IN  QUANTITIES 
OF  1   TO  5 


I 


IN  QUANTITIES 
OF  6  OR  MORE 


KIT  INCLUDES 

•  INSTRUCTIONS 

•  QUALITY  COMPONENTS 
•MONEY  BACK  GUARANTEE 

•  50  or  60  Hz  OPERATION 
•12  or  24  HR  OPERATION 


6  —  LED  Readouts  (FND-70  .25  in.  Red,  com.  cathode) 
1  -  MM5314  Ctock  Chip  C24  pin) 
13  —  Transistors 

3  -  Switches  ORDER  KIT  ^850 

5  —  Capacitors 

5  -  Diodes  AM  INCREDIBLE  VALUE! 

9  —  Resistors 
24  —  Molex  pins  for  IC  socket 

"Kit  4^850  will  furnish  a  complete  set  of  dock  components  as  listed.  The  only  additional 
items  required  are  a  7-11  VAC  transformer,  a  circuit  hoard  and  a  cabinet,  if  desired. " 


Printed  Circuit  Board  for  kit  r?85Q  or  ^B50  4  (etched  &  drilled  fiberglass)   . ...  $2.95 

Standard  Transformer  1  1  5  V  AC/6  VAC.  .*..__*....♦ *....,!  .50 

Moided  Plug  Transformer  1 1  5  VAC/1  0  VAC  (with  cord) *..-.«  2.50 

F)e*iglas  Cabinet  It  red  chassis,  white  case  (see  below)    .,«.....  5,95 


KIT  T&50-4  same  as  #850  except  larger  .4"  LEDs 


$11.95 


60  Hi  Xtai  Timebase  Kit    #TB*1 

Power:  5-16  VDC/2.5  mA  @  12  VDC 

Size;  PC  board  approx  1  "x2" 

Accuracy'  -2  ppm  (adjustable) 

This  is  a  complete  —  single  1C  kit  witfi  info  for  easy  hookup  to  most  IC  clocks 


Will  free  IC  digital  clock  from  ac  timebase  and 
allow  12  VDC  operation.  Use  in  car,  van,  boat, 
camper,  etc,  6/28. 95,  5-95  each. 

(4.95  when  purchased  with  any  clock  kit.) 


Jumbo  Digit  Conversion  Kit  for  LED  docks.  Kit  provides  a  multiplex  display  board  and 
six  3"  LED  digits  (FND-503or  FND-510J.  LEDs  require  only  5  mA/seg  and  can  be  driven 
by  most  any  LED  clock  circuit.  Data  for  displays  and  hookup  included.  {Connections 
from  this  board  will  line  up  point  to  point  with  kit  #850  PC  board).  Specify  common 

anode  or  cathode  displays  .  . *««...,...«...«. ,  $9.95 

■  ■ 

Jumbo  Digit  Clock  Kit  Complete  —  Kit  features  six  .5"  red  digits.  All  components,  PC 
boards,  plug  transformer,  line  cord,  etc.  Uses  rnm5314  IC,  50/60  Hz  op.,  12  or  24  hr.  (will 
fit  cab.  I)  Kit  ^5314-5  complete  less  case ..«..».  $19.95 


6  Digit  LEO  Clock  Calendar-Alarm  Kit 

•  12/24  HR  TIME  •  JUMBO  DIGITS  (MAN-64)  *  28-30-31  DAY 
CALENDAR  •  AC  FAIL  URE/BA  TTERY  BACK-UP  *  24  HR  ALARM  - 
10  MIN  SNOOZE  m  ALTERNATES  TIME  IB  SEC)  AND  DA TE  (2  SEC) 
OR  DISPLAYS  TIME  ONLY  AND  DATE  ON  DEMAND  •  THIS  KIT 
USES  THE  FANTASTIC  CTTOOt  CHIP.  FOR  THE  PERSON  THAT 
WANTS  A  SUPER  CLOCK  KIT  (TOO  MANY  FEATURES  TO  LIST}* 

COMPLETE  KIT,  including 

50/60  Mi  OP     Pow*r  SuPP'V-  L.ne  Cord,       , 
Drilled  PC  Boards,  etc. 


ORDER  KIT 
^700TB 

ICASE  NOT  INCLUDED) 


Kit   #7001   C  same  as  #7001   B  but  has  different   LEDs.  Uses  4  DL  747  .63" 
digits  &  2  MAN  7  .3"  digits  for  seconds.  Complete  kit,  less  case. 


$42.95 


CABINET  I 


3"  HIGH 

6  '. "'  WIDE 
Bvr  DEEP 


y 


G 


it 


GREAT  FOR  CLOCK  & 
CLOCK  CALENDAR  KITS 

/White  Pleiielas  Case 

Specify  RED  or  GRAY 


.'Jt 


PlMigUs  Chjuis 


Chassis  Serves  Ai  Be^e<  To  Increase  Contrast 
Of  Digital  Displays.  Use  Gray  With  Any 
Color  -  Red  With  Red  Displays  Only  (Red 
LED's  with  Red  Chassis  Brightest)  <j*c  nc 


PLEXIGLAS  FOR  DIGITAL  BEZELS 


Gray  or  Red  Filter 

3"  *  fi"  n  VS"  Approx,  Size 

4  for  $3.00 


954  ea 


25k  or  4,7k  PC  Trimmers 
6  for  $1 .00 


LM-309K  5V.  Reg 


»•■■■•* 


SI, 25 


CABINET  II 

2%"  HIGH 

A%"  WIDE 

5Vi"  DEEP 

I  Ideal  for  Kit  =850  above  J 

All  Plexus  Red  Chassis,  White  Case. 

Red    Chassis    Serves    As    Bezel    To    Increase 
Contrast  of  LED  Displays.  fjr  qc  pa 


GREAT  FOR 
SMALLER 
CLOCK  KITS 

NEW! 


PRINTED  CIRCUIT  BOARDS  for  clock, 
calendar-alarm  kit  (CT-7001  IC),  sold 
separately  with  instructions  and  parts 
list. 

Set  of  2  -  S7.95  specify  #7001 B  or 
#7001 C. 

PC  boards  are  drilled,  etched,  fiberglass 
with  solder  plating  and  screened  com- 
ponent layout. 


7-SEG  LED 


Common  Anode 


MAN-64  AL 
MAN-8 
MAN  -7 
DL  707 

FND-510 

Common  Cathode 

HP5082  7702  RED 

FND-70  RED 

FND71  ±1 

FND-503  RED 

DL33MMB  RED 

FND359  RED 

FND  803  RED 


RED 

YELLOW 

RED 

RED 

RED 


.4" 

P3" 
.3" 
,5" 

.3" 

.25" 

.25" 

.3  K  .1" 

.4" 
.8" 


$1.25  ea 

.95 

.95 

.95 

1,35 

1,25 

.50 

.50 
1.35 

.49 

.95 

3.50 


jp 


^   JUMBO  RED  LEDs 

12.  Si. 00  100 for  $7.60 


Bi-Potar   LED's  Lights  Red  One  Polarity  Green 
Rev,  SI  .25 


25  AMP  FULL  WAVE  BRIDGE  100  PIV 
$1.95  ea.    iN4i4s     25/$  100 

to  1N914  25/S1.00 

3/S5  00         1  N4Q05        1 2/S1 .00 


CLOCK  ICs 

CT-7001  dock-cal-aJm 

MM531 4  clock ,..,,, 

MM531 6  alarm  clock  ,  ,  , 

MM5369  xtal  TBIC..., 

MM537  5AB  6  digit  alarm  clock 


•    «    .    . 


.  $7.95 

■  $3.95 

.  $4.95 

.  $2,95 
.  S3.95 


Motorola   2N2501    High   Speed   Switch  Silicon 

NPN  350  MHz  hFE  50 

87S1_00 100/8900  100Q/S55.00 

2N2554  PNP  Power  Amplifier 
Stud  Mount  Case  2  for  $1 .00 

80V,  3A. 


Burroughs  Pa  nap  lex  II  Display 
11  Digit  .25"  char,  gas  discharge 
$2.95  each 


2/S5.00 


Mini  Slide  Switch  SPOT    6/S1.00 

Reg  Slide  Switch  DPDT    8/S1 .00 

Push-button  Switch  N.0 7/S2.0Q 

Rocker  Switch  SPOT    , ,  6/$1 ,00 

10  Turn  Spectral  10K  Pot 
3/8Frx3/8"x1/4"  high   2  for  $1 ,00 


CMOS  Mieropower  PLL 
RCA  CD4046  AE SI  .50  5/S5, 


IC  SOCKETS  SOLDER  TAIL  LP 


14  pin- 9 /S2 
16  pin  -4/Sl 

1 8  pin  -  3/S1 
40  pin  -  $.95 


50/S9.95 
50/811.50 
50/$f4.50 
4/83*00 


Opto  Isolator 

By  Monsanto 


House  # 
2  for  $1 .00 


Transistors  5  for  Si  .00 

2N1991  PNP 

2N2222A  NPN 

2N2369  NPN 

2N3394  NPN 

2N3704  NPN 

2N4125  PNP 

2N4249  PNP 

2N4437  NPN 


TO-5 

T0-1S 
TO-92 
TL>92 
T0-92 
TO-92 
TO-92 
TO-92 


555  Timer    2  for  1 .00 


565  PLL 


95 


TELEX  lone  ear}  HEADSET 
2kfi  Impedence       $2:9 5ea. 


NEWFND-359NEW 

Jumbo  A"  7-Seg  LEDs 

Red  Common  Cathode 

$.95  ea.  10/88.50  100/879.00 

(Direct  Plug  Replacement  for  FND-70) 


BankAmericard,  Master  charge  or  C.O.D.  order  accepted  by  phone  day  or  evening. 
We  Pay  All  Shipping  in  Continental  U.S.A.  Orders  under  $15  add  $1  handling,  Fla.  res.  add  4%. 
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S.  D.  SALES 

P.  O.  BOX  28810  •  DALLAS.  TEXAS  75228 


PLASTIC  READOUT  FILTERS 

Originally  used  in  desk  top  calculators.    Perfect  for 
use  with  LED  and  other  type  readouts. 
RED  -4  for  $1,00 
AMBER  -6  tor  St. 00 


CLOCK  TRANSFORMER 

mi:  us  vac  eo  hi 

SEC:  20VACC.T,  #20QMA 
AND  150  VAC  P  IS  MA 
Miniature  Site.    $1.25  sa. 


IC  SOCKETS  BACK  IN  STOCK! 


MPtN 

-  S  for  $1.00 

16  PIN 

-  4  for  $1.00 

78  PIN 

-  3  for  $1.00 

2fl  PIN 

-      694  each 

MOTOROLA  MJE2370 

PNP  SILICON.  3A.  40  W.  General  Purpose 
PNP  plastic  power  transistor.  Regular  catalog 
is  $1.25  3  for  SI. 00 


FLOURESCENT  READOUTS 

No.  DG8F ,  Seven  segment*,  blue-green  in  color. 

Can   be  directly  driven   by  many   MOS  \C\ 

,3  inch  character. 

SPECIAL  -89*  each 
LIMITED  QUANTITY 


NATIONAL  MM5204  4K  EPRQM 

Brwd  new  pans,  512x8  Bits. 

EQUI V,  to  two  T702A'i  in  one  package. 

LIMITED  QTY.- $12.  each 


LM  380  AUDIO  AMP 

14  Pin  DIP,  2  Watts, 
99* 


TRIMMER  POTS 

TDK  OHM,  MINI,  FOR  P.C.  BOARDS 
10  for  $1.00 


PHOTOCELL  ASSORTMENT 

We    bought   almost   20QK   from   a   big    US    Mfg. 
Three   product   families;   small,    medium    and  dual 


photocells,   Perfect  for  all  fight  tentitive  application^ 

12  for  $1,00 


NE567VbyStGNETICS 

Phased  locked  loop. 
$1.25 


FROM'i  204  EACH? 

We  bought  a  load  from  a  *erv  large  US  computer  firm*  Includes 
8223.  82$ 23.  Intel  360V  82 Si 26,  etc.  Most  are  programmed, 
but  may  have  some  useful  cotfrc  and  data.  Lot  is  mixed,  sorry  no 
choice  of  numbers.  No  data.  Perfect  for  experiment*. 
LJMITED    QUANTITY    -    5    for   $1.00 


MOTOROLA  MJE  3055 

NPN  SILICON.   ISA.  90  W. 

754 

PLASTIC  2N3055 


Tl  POWER  TRANSISTORS 

TIP29{EP967}  NPN 

TIP30IEP929I  PNP 

PLASTIC  CASE 

TO -220 

YOUR  CHOICE: 

4  for  $1,00 


QUAD       741       OP       AMPS 
LM324  by  National.     Imagine,  4     741C  op  amps  in  one  14  pin  DIP. 

LIMITED       QTY, 


99C 


DUAL       741        (555  8  ) 
Another  S.    D.   ''SPECIAL"  -  2    -    741V  in  one  Mini  DIP  package.     These  units 

WERE  BOUGHT    FROM   XEROX  CORPORATION  ON  ANOTHER   OF  OUR    SUPER   BUYS,      THEY  ARE 
HOUSE  NUMBERED,     BUT    GUARANTEED  PRIME.      THEY    FEATURE:      No    FREQUENCY  COMPENSA- 
TION required.     Short  circuit  protection.     Low  power  consumption*     No  latch-up, 

S.D.     SPECIAL     INTRODUCTORY    PRICE       4  /  S  1  .  0  0 

INTERSIL     8038     VCO     IC 


This  is  a  precision  function  generator  in  a  14  pin  DIP,     Produces  sine,   square, 
and  triangular  waveforms.     Low  distortion,  high  linearity.     Useful  over  a 
wide  frequency  range.    wlth  spec,     sheets.  $4.99  each 


S.      D.      SLASHES     LINEAR     PRICES 
Tired  of  getting  ripped  off?    Tired  of  paying  high  prices  for  linear  !Crs  of 
questionable  quality?    then  you  should  be  buying  your  li  near  s  from  s.   d. 
Below  devices  are  all  factory  prime,  full  spec  of  all  parameters.    Compare 
these  prices? 

741C  MINI     DIP    OP     AMP  4/$I 

74TCH  TO -5  CAN  OP  AMP  3/$l 

555V  TIMER     IC  Z/$l 

565A  PHASE  LOCKED  LOOP  2/$1 

LM  380-8  MINI     DIP    AUDIO    AMP  2/S1 

LM  309K 


ft  I 


5  VDC  1  amp  Voltage  Regulators.     Prime  units.     Not  ret 


LM340T    -    5     (7805) 


EST 5  OR  OFF   SPEC 

$1.49 


Same  as    LM3  09K    except  in  a  T  O-  2  2  0    case  by  National 


99< 


S.  D.  SALES 


P.  O,  BOX  28810  •  DALLAS,  TEXAS  75228 

MK502  52   Alarm  clock  chip.     The  easiest  to  use  chip  on  the  market.     Features: 

SIMPLE  TIME   SETi    24   HOUR  ALARM,     10   MINUTE   SNOOZE,    4    OR  6  DIGITS,    AM-PM    IN- 
DICATION,    This  is  the  only  chip  that  generates  the  alarm  tone  internally, 
thus  eliminating  many  external  components,    vastly  out  performs  older  style 
chips  like  the  mm5316,    wlth  specs.    28  pin  package 

Cpmpare  this  price!    —  $4  .  99  Each 

CALCULATOR  CHIP  WITH  SQUARE  ROOT 

— ^ ^ *^^^^^ 

10   DIGITS,    SIX   FUNCTIONS  (+  -   X  f   %  AND    SQUARE  ROOT)      FEATURES   DIRECT    SEGMENT 
DRIVE  FOR   LED  READOUTS,    INTERNAL  CLOCK  OSCILLATOR,    FLOATING  DECIMAL  POINT, 

Does  not  require  many  external  components  as  do  older  types  like  CTS001  ,  5002 
or  5005.     You  get  a  full  ten  digits  and  six  functions  at  this  low  price.     With 
specs,  $2.50  Each 


REP  EAT       OF 


S  ELLOUT 


5082  -  7740  by  Hewlett  -  Packard.     .30  inch  character.     Common  cathode. 
Right  decimal  point.     One  of  the  brightest  units  we  have  seen.     Prime  factory 
new  units,  not  re-tested  rejects  as  sold  by  others.     special        $1.25  each 

6    for    $6, 00 


DL747       JUMBO       LED        READOUTS 
By  Litronix.     -65  inch  character.     Common  anode.     Out  performs  SLA  -  3, 
Perfect  for  giant  digital  clocks.     Only  20  MA.   per  segment.     Not  Class  II 

SPECIAL       -         $2.50  Each 


LARGE     SIZE     LED     LAMPS 
Similar  to  MV5024,     Prime  factory  tested  units.     We  include  plastic  mounting 
clips  which  are  very  hard  to  come  by.  SPECIAL  5  for  $t.00 


NATIONAL  MMS375AA  ALARM  CLOCK  CHIP 
Second  generation  alarm  chip.  Six  digits,  infernally 
generates  afarm  tone,  snooze,  power  farJure  indicator,  etc. 
Very  easy  to  use.  Outperforms  older  types  like  5316,  5370. 
etc.  Perfect  tor  use  with  our  HP  5082-7740  LED  readouts. 
S.D    SPECIAL  PRICE:  $3.50 

WITH  DATA 


MOSTEK  MK5O3B0  DIRECT  DRIVE  ALAfiM  CHIP 
Drives  LED  readouts  direct,  eliminates  transistor  or  IC 
interface  circuitry.  4  digit  output  is  non-muhipiexed  to 
eliminate  RFi  in  dock  radio  applications  Has  sleep  and 
snooze  features,  40  pin  DIP  Makes  a  JUMBO  alarm  clock 
by  using  our  FND  503  readouls.  We  show  you  how, 
INTRODUCTORY  PRICE:  *3  JS 


CT-5005 

WITH   FOUR- 
FUNCTION  MEMORY] 


CALCULATOR  CHIP 
ByCaiTex   12  Digits. 
With  Specs. 
Factory  prime.   ^  1      j  r 


ii 


t~  d  * 


TRANSISTORS 


Type 

Mat, 

Pol. 

VCEO 

lc 

HFE 

Case 

Price 

2N3904 

S 

N 

40 

I00MA 

200 

TO-    92 

8/S 1 . 00 

2N3906 

s 

P 

40 

100  MA 

200 

TO-    92 

8/S 1 ■ 00 

2N363S 

s 

P 

25 

tSOMA 

60 

TO-  1 05 

8/S 1.00 

2N2905 

s 

P 

40 

350MA 

200 

TO-       5 

4/S1.00 

2N4249 

s 

P 

60 

10/SK00 

RCA    HIGH   VOLTAGE  POWER  TRANSISTOR 

100  Watts,  5  amps*   Vceo-300  Silicon  NPN  TO-3  case.     These  are  manufac- 
turers House  numbered  2N5240,     Perfect  for  high  voltage  power  supplies  or 

FOR   USE    IN   VERTICAL  AND  HORIZONTAL  TV  CIRCUITS.       REGULAR    CAT*     PRICE    IS  $6+00 

OUR       PRICE      -       99C     Each 


S.  D.  SALES  CO. 


P.O.  BOX  28810  DALLAS,  TEXAS  75228 


ALARM  CLOCK  KIT  SIX  DIGIT  LED 

Thousands  of  hobbyists  have  bought  and  built  our  original  clock  kit 
and  were  completely  satisfied.  But  we  have  received  many  requests 
for  an  alarm  clock  kit  with  the  same  value  and  quality  that  you  have 
come  to  expect  from  S.D.  So,  here  it  is  I 

THE  KIT  INCLUDES: 

1  Mostek  50252  Alarm  Clock  Chip 

6  Hewlett  Packard  .30  in.  common  cathode  readouts. 

1 5  NPN  Driver  Transistors 

2  Switches  for  time  set 

2  Slide  Switches  for  alarm  set  and  enable 

1  Filter  Cap 

4  IN4002  Rectifiers 

1  IN914Diode 

1  .01  Disc  Cap 

15  Resistors  PCB     -3.00 

1  Speaker  for  alarm  XFMR  - 1  .SO 

1  LED  lamp  for  PM  indicator 


r 


$9.95 


60  Hz.  Crystal  Time  Base 

$5. 


FOR  DIGITAL  CLOCKS 
S.  D.  SALES  EXCLUSIVE! 

KIT  FEATURES: 

A.  60  Hz  output  with  accuracy  comparable  to  a  digital  watch. 


95 


q0 


^0% 


B.  Directly  interfaces  with  all  MOS  clock.chips.  «  $\G; 

C.  Super  low  power  consumption  {1.5  Ma  typ.)         ^o 

D.  Uses  latest  MOS  17  stage  divider  IC.  ^tf* 

E.  Eliminates  forever  the  problem  of  AC  line  glitches. 

F.  Perfect  for  cars,  boats,  campers,  or  even  for  portable 

clocks  at  ham  field  days. 

G.  Small  size,  can  be  used  in  existing  enclosures. 

Kit  includes  crystal,  divider  IC,  PC.  Board  plus  all  other  necessary 
parts  and  specs. 


MOS  4  DIGIT  COUNTER  I  C 


Ail  in  one  28  PIN  DIP.  4  Decade  counters,  latches,  mux  circuits,  display  decoders,  etc. 
Features:  5VDC  operation,  25  MW  power  consumption,  BOTH  7  segment  and  BCD  outputs 
Perfect  For  DVM's,  frequency  meters,  tach's,  etc.  Can  be  cascaded  for  more  digits. 
$8.95, 


800S-1  MICROPROCESSOR 

New  Units.  High  speed  6006.  Almost  twice  as  fast  as  units  sold  by  others  Still  a  very  versa*  tie 
and  widely  used  MPU,  No  data  book,  only  pinoul  data  included  at  this  price,  $12.50 
LIMITED  QTY, 


1101  A  RAM  IC 

256  XI  BITS.  Perfect  for  6008  or  small  systems  such  as  telephone  dials  that  do  nol  require  a 
lot  ot  memory.  Special  59c.  8  FOR  $4, 


C  &  K  MINI  TOGGLE  SWITCH 

#7103  SUB  MINI  SPOT  Center  OFF.  Special  -  99c. 


TTL  INTEGRATED  CIRCUITS 


7400  - 

19c 

7402  - 

19c 

74LQ4- 

39c 

74304- 

44c 

7404  - 

l&c 

7406  - 

?9c 

7408  - 

19c 

741 D  - 

19c 

7411  - 

29c 

741  a  - 

50c 

7420  - 

19c 

E9t 
34a 


39c 
19c 


7430  - 

7432  - 

7437  - 

7438  - 
7*40  - 

7447  - 

7448  - 
7451  -    19c 
7453  -    19c 

7473  - 

7474  - 

7475  -   69c 


-  35c 
7480  - 
7483  - 
748$  -  95c 
7486  - 
7490  - 
7493  - 
7*95  -  75c 
7*96  -  89c 
7*121  -  38c 
7*123  -  65c 
74T4t        75c 


74153  - 
74154- 
74157- 
741 61  - 
74164- 
7416S- 
74174- 
74181  - 
74191  - 
74192- 
74193- 
74195- 


75c 

too 

75c 
95c 
1. 10 
1.10 


2.50 
1.25 
1  25 
1,00 

69c 


MOTOROLA  POWER  DARLINGTON  -  $199 

BACK  tH  STOCK" 
Uke   MJ3001-      NPN   80   V..    IDA..   HFE  6000  TYP      TO-3  case. 
We  include  u  tree  723C  volt,  r*g.  with  schfimafnt  for  a  powritr  supftfv- 

SPECIAL  -SI 99 


MOTOROLA  RTL  IC'S 

Brand  new.  factory  prime.  Hard  to  find,  but  still 
used  In  a  variety  of  projects.  (See  the  RTL  Cook- 
book by  Howard  W.  Sams,) 


MC724P-59C 
MC72SP-59C 
MC764P-49C 
MC767P-60C 
MC771  P-49c 
MC775P-89C 


MC780P-89C 
MC785P-49C 

MC7S7P-99C 
MC788P*49c 

MC789P-59C 
MC790P-89C 


MC791  P-69c 

MC792P-59C 

MC799P-59C 

MC9704P^89c 

MC9709P-69C 

MC9760P-69c 


UV-50 TYPE  LEO* 

pyLiTHOWOf 

10  for  11 


3  OiarT  LED  ARRAY  -  7Sc 


Of  If  TRONU 
0L33MM&  3  MAN-3  5i»  AMdOUil  m 

Ttoaaa  an  radar*   prime,   not 
i  rated  t  u  saed  Drf  othejre 
comets  tun  rjnee'  The  3  'or  12 


SALE  ON  CUT  LEAD  SEMICONDUCTORS 
Leads  were  cut  tor  PC B  insertion    Still  very  useable 


1N9T4MN414B 
1K4002  1  Amp  TOOPIV 
■  N4745A16V1WZenar  . 
EN2222  NPN  Translator 
EN2907PNP  Transistor 
2N3904  NPN  Driver  Xetr 
2N3392  GE  Pre-amp  Xatr 
C103Y$CR.BOOMA   60V 


■      i     ■     « 


100/ J2 
40/ $1 

•MM  ALL  NEW, 
'2J2    UNUSED. 
iltV  SOME  ARE 

2;c      house  i 

10/ ST 


SLIDE  SWITCH  ASSORTMENT 
Our  test  setiv   inciuoM,  mrmivi  and  uanum 

StfW    vngfc  errt  rnilli-pwUKm  unta     Ail   m* 

ti#n  quality,  mum  brand  avticftee  Try  vm  om> 
tat  and  i/ouT*  mmM  nwi  Spec*'  —  tftoft* 
{»matvmn\ 


*► 


DISC  CAP  ASSORTMENT 

PC  leads  At  least  1Q  different 

values,  includes  .001.  ,01 ,  .05. 

plus  other  siandard  values 

50  FOR  f  1 


fl 


UPRIGHT  ELECTROLYTIC  CAPS 

47mfd3SV-lO;|l  68mfd25V-6.'Si 

3 rend  new  by  Sprague  PC  leads. 


RESISTOR  ASSORTMENT 

1MW5%  and  10%   PC  leads 

A  oood  mix  of  values.  200/52 


good 


1000  MFD  FILTER  CAPS 

Rated  36  WVDC   Upngrit  ityt*  wiin  P  C 

Moat  popular  value  for  hebbytett  Compare  «i  ue 

lO  ft  It  —Lfr  from  Irtn&nm  typ*  artCIWWC  parti 
S  D  Spaotl  4  tor  V 


FAJRCHILO  BIQ  LEO  READOUTS 


AfiioJOincti 
or  umnmgn 


FND 
FND 


510        Common  Anode 
503        Common  Cathode 


LUIHIMI 

Orwn   m  ff  S  MA  ptf 

YOUR 
CHOICE 

SlSOf*    6  for  S 7  50 


DUAL  741C   55S8   OP  AMPS 

Mini  dip  New  house  numbered  units 

&y  RAYTHEON. 

4  FOR  SI 


FET'S  BY  TEXAS  INSTRUMENTS  -  SPECIAL  5  lorS1 

•Ti5,T5bm  *iinin  iiti«t*i  noma*  nutfOtr  TOte  piaaik:  caat  n  Qannd, 
Juncttew  ht*FTT 


We  do  noi  seil  junh  Wo  nay  back 
guarantee  on  every  nam  No  CO  D 
Te**i  Res  add  S%  tax  Poetaoa 
raias  wani  up  30% '  Pie***  add  5% 
ol  your  total  wde*  to  help  cover 
atripfring 

ORDERS  UNDER  $10 
ADD  75c  HANDLING. 


S.  D.  SALES  CO. 

P.O  BOK  26810 
DALLAS,  TEXAS  7523B 


ORDERS  OVER  $15  CHOOSE 
$1  FREE  MERCHANDISE 

FOREIGN  ORDERS  MUST  BE  PAID  IN  U.S.  FUNDS 


D.  SALES  CO 


P.  0.  BOX  28810 
DALLAS,  TEXAS  75228 


UP  YOUR 
COMPUTER! 


21L02-1  IK  LOW  POWER 
500NS  STATIC  RAM 


TIME  IS  OF  THE  ESSENCE 

And  so  is  power.  Not  only  are  our  RAM's 
faster  than  a  speeding  bullet  but  they  are  now 
very  low  power.  We  are  pleased  to  offer  prime, 
new  21L02— 1  low  power  and  super  fast  RAM's- 
Allows  you  to  STRETCH  your  power  supply 
farther  and  at  the  same  time  keep  the  WAIT 
light  off. 

8  for  $17.50 


TOUCHTONE  KEYBOARD 

SWITCH  SET 

By  Controls  Research,     High  quality  long  life  switches 
with   keytops.     For  encoders,  combination   locks,  etc. 


t2  switches  and  tops,  including  0  thru  9,  Switch 
contacts  are  independent,  allows  hook-up  to  any  matrix. 
Keytops  easily  removed* 

$2.95  Set 
2  for  $5.00 


4K  LOW  POWER  RAM  BOARD  KIT 


Imsai  and  Altair  8080  plug  in  compatible.  Uses  low  power 
static  21L02—  1  500  ns.  RAM's,  Fully  buffered,  drastically 
reduced  power  consumption,  on  board  regulated,  all  sockets 
and  parte  included.     Premium  quality  plated  thru  PC  Board, 


THE  WHOLE  WORKS 


$89.95 


Call  your  BANK  AMERICARD  or  MASTER  CHARGE 

order  in  on  our 
CONTINENTAL  UNITED  STATES  TOLL  FREE  WATTS: 


y(*Hf 


BANKAMERICARO 


(tlitl'fttt  ffi 


master  charge 


f*|  EVttftUfU  C4*D 


1-800-527-3460 


TEXAS  RESIDENTS  CALL  COLLECT: 


214/271-0022 


1  MORE  TIME 


Please  call  between  8; 30  AM  and  6:00  PM  C.ST,  -  Monday 
through  Friday.  You  may  also  call  to  check  stock  or  just  ask  a 
question.  However,  only  B.A.C.  and  M.C-  orders  wifl  be  accepted. 
We  do   not   ship   C.O.D.    (See   terms   of   sale   on   other   page  J 


you  m  smsi)  -i 


JUNE  £3.  Surplus  Ifim  0M0  3  eAcan  Tx  an 
720.  inenzasfng  ARC  2  P*^I^ca*ye^,  zmfantuny, 
P£  97A  pw*  suPdv  conversion  SC  34S  bentf 
spread  inductance  fnta..  cfcn  vesting  BC  2jO 
■•  oqiniw'i  ra  u*mg  BC  453.  recvr  motor - 
luning  pansittor  cw  monitor,  BC  442  anl  relay 
Cfittwuw,  mobile  loading  coils,  increeting 
Twots  selectivity  TV  *vilh  the  AWt  26  tx 
TRC8  r*  on  220.  ARC  5  hi  r .  &  tx,  AHC3t* 
on  ?M 

AUG  63.  Battery -op  GM  tin.  diode  none  jen. 
Video  modulation,  magic  T  R  switch,  ant  gain, 
liflio  mods,  cw  btaakln,  VEE  btem  design,  coa* 
!q«c*.  RF  watrmeior,  TX  TuUi  Guide,  diode 
nwt  s-upply,  "Lunch  box"  squelch,  SVYRe-xplan 
I     ii,  vitrtitNfc  Am  mfc.  Info  on  Windom  ant. 

OCT  63.  WflFM  transceiver  ideas,  HF  propaga 
tion.  cheap  tone  peteh.  remote  tuned  Yagl. 
construction  hints,  ant  coupler,  $5  Vertical. 
hi*  mem  » (or  mar  cDmlriacUon.  3M  nuvistor 
convene*,  Lafayette  H  E  35  mod?,  Buyer  s 
Guide  to  Rx  &  Tji,  p»ck}uti  detector,  novel 
Hi  C  vFO  radio  a-itTornjTnv,  pertadaplnr  "if*' 
convert**,  compact  mike  *mo 

FEB  64.  2M  -nuilKftiiirwi  eacner.  fp  design 
ideas  majic  l/r  switch  LQudsiieake*  enclosures, 
40W  3Vi  t".  too*  ■*  lest  equipment,  radio 
grounds.  4QM  ZL  Special  em    newt* atiiat  ion. 

MAY  67.  Quad  knu*  437  Quad  quad  quad, 
expanded  HF  Quad*  Two  el  quad,  minigmd. 
4QM  q^ad.  Quad"  ^[wi"T«n«i  r.jrl  quad.  Three 
■1  quod.  20M  quad,  lilt  Over  quad,  aaiy  ta-HHt 
ou*i»,      Quad     GUbliogr*,  fa.     tube 

rroutiletnoottng.      HF      dummy      Kud,      under 
trending    "dB,"    HF   SSB,-cv»   m,  geometric  cir- 
cuit design.  GSB  JOT  tranfcerv*.  FET  converter 
for  1 0  2CJM.  hi  past  r*  fitters 

JULY  67,  VE  nam  nolo.  VE9  hflm*.  dsb 
a  dap!  dr,  tidmp  brew  tower,  tiinsistor  d«ign. 
'39  World's  Fair,  gnd  plan*  antH  G4ZU  beam. 
SSTV  mpniior,  UHF  F6T  preampt,  (C  "iT 
strip,  veMieal  ant.  VHF'LlHF  cllppur,  towar 
hint*,  scope  monitoring,  operating  deak,  S  Line 
crowtiflnd.  hl-scheel  ham  Glut?,  Heath  HR-10 
1 1  nidi, 

OCT    67.     HF     solid     slate    rx.     'Liagvd    roTBtgr, 
dafltQning      Hug  tun«d     colli,      fEr      iinn^rrer.. 
SSTV     P«i    gen.     VHF    lUg  pmr  lodin,    furaiatol* 
diOOl*.      gamrna-nratch      C*P,      Q'd  nme      d^bng 
mOftarn  dxiTaj. 

JUME  68,  Surplus  Issue  franirorrnar  tricks, 
BC  130S  ML  A?5  13  ATV  in,  tpw  ^olray  dc 
Vtappry.  curpKis  icopti,  FM  f^f  eomfnarctal  *M' 
t¥P»*.  Wdco-K  F -3  fi,  i*ifOT>ng  old  «qutpm»ni, 
7ftAl  tx  rnacH.  TBA  19  OI>  *M,  tr^q  rounter 
tran$oe*v«r  Pwt  *uDf>ly.  utci  tar  i.lia^i 
racofdary  Sural  ui  Convniton  Stnlio 
«*ti>hy  flT  209  wBFk»fi  on  2M  ARC  1  guard;  rx 
HTTV  t-  TU. 

J(/LY  6S.  W«od*n  tewtt  comnwction  nhpva* 
'Cvv-l,  »eciino  a  TelBc-hpn*  Pfl.|*r  IC  AF  oxc, 
"dB"  w plained,  ham  clublipi  !P*n  1). 

SE(»T  66.  Mobile  uhT  432  F  ET  nreumpi. 
convaiTing  TV  Tuner i.  »l*l  otc  *mhilitv  nar- 
uliar  T«*  design,  mognlMunci  rhompHC,  GM 
Jtdtflt  (correctlprn  Jan  >69J.  6M  t  ran  see  j  vet 
(cp^rcclioni  Jqn  691,  2M  dtb  amp,  ham  club 
lidi  {Partaj 

NOV   68,   SSB  Ktit  fiHeri,  iclld  itxT»  trouble 

uhQOllng,  IC  frcq  count  of  (innny  error*  fii 
ornliiJom),  r<cv"  trnruta-rmert,  ipocn  cpmm 
odytity,  pulsar  info,  in  in  wire  anti.  AOM  mm 
tlttOt  li*  ik/i'i,  BC  34BM  4oubie  conv«nlon. 
muHitunttion  tester,  epppxr  wlra  ipeci,  rher- 
mfiwur  ipohcatians.  ht  i/p1t»oe  UadllaltOi  Usi, 
rt«rn  club  tipx  iPat t  5) 

JAM  69.  Suppressor  com-prettot  HW  12  on 
160,  Dftfn  tuning.  AC  yottagje  control,  2M 
ir,nn-ito#  fx,  LC  povyv  reducer,  idectTum 
analvu*  info.  &A  ti-ftnxiXTOr  nc  pperaTing  con 
to i*.  RTTY  autoxtarl.  cafcuLaung  p*c  HiNity 
■  O  P«vt  40  ch  t*  i^-j#n!ui  inlay  twitch  nig, 
«4gjhrtaet  oneraroi-A  bt^'ig*.  h»m  club  tip*  (Part 
7». 

FEB  69.  SSTV  camera  mod  tor  f#*f-JCBtl. 
tii  pand  i»ne*r,  xctoctiye  at  trite*  unijuncrion 
Ptinilo'  info.  Hikqle  Teaia  piographv,  mobile 
IPMailatKOn  hints,  extra  clan  *■«*«♦•  ttudy  CPart 
11 

MAR  60.  Surpiuf  Jiiue  TCS  ti  modt.  cheap 
tOinpieiWr  am]i,  F1X2  calculaTipni,  iransifiot 
hoy  or      better     batanetrd    modiilala'  .    transistor 

oitJllatqrs.  using  hlowflti,  halfWAV«  foudhirie 
inln,  Surplus  Contortion  Blbllogrephy,  extra 
heanteiiudv  (Part  fi), 

APR  69,  2  chnnhSl  tcopo  qmp,  r«  prearvip, 
J  WC  at  PTT.  variable  DC  load,  SWR  bridge,  1  0O 
kHl  'Marker  gene,  soma  trani<lt1or  i-p*c:i„  SB  610 
mo  nil  or  scope  mod?  porTabla  6M  AM  u,  2M 
conveftw,  axrra  Mcanta  nudy  (Pari  3r 

MAV  6S.  3M  Turnatife,  ?M  5lol.  r»  arTsn uatnr . 
generaror  finer,  short  VFf.  ouact  tuning,  using 
anitnrtaKOpe.  msiufing  *r»t  gain,  phdrvs  patch 
raga,  SWR  indicator.  1  6QM  tiffin  van  realm,  1  5« 
anranna.  HF  ompaganon  angte*.  FSK  exciter, 
K\hr  *ummy  load  hinwtr  linear.  ewOa 
Hudv  (pari  4  I.  all  band  curfxiHi  9tt*  + 

JUNE  69.  Uciqihw  pyw  g«n **et*on.  fipl 
Kl  432  en  tx/rx,  GM  conveftet,  2M  5/8 
*rh*pr  UHF  tv  Tvnetx.  ATV  rtdn  mDdulaTO«. 
UHF  FET  Pieamoi  flTTT  morn  up  rxc  c  c  a  exCfai 
r»»  study  lp*rt  51  L»u tiding  m*<1  cavni**. 
rf»m  V£E  for  10  20M    vhf  vfq 


JULY  69-  AM  't-ov-iih ato- ,  SSTV  ng  g#n.  6W»  <cw 
(itiear.  43;1  KW  amp.  43?  vi  ix/rx,  6M  IC 
convetlBt.    radio cnnltotied    modalt^    RTT¥    IC 


The  back  issues  of  73  are  a  gold  mine  of  interesting 
articles  , ,  *  just  take  a  iook  at  what's  been  covered  .  , .  every 
possible  interest.  This  is  the  most  important  library  you  can 
have  for  hamming. 

The  supply  of  these  back  issues  is  very  limited  ..  .  and 
when  these  are  gone,  that  will  be  it.  Don't  miss  out  by 
procrastinating. 

Single  issues    $1  each  (before  1 976) 

Ten  back  issues  {your  choice)  .....  $12  postpaid  in  US. 

Twenty-five  back  issues  (your  choice)  $20  postpaid  in  US. 

Twenty-five  back  issues  (our  choice)  $10  postpaid  in  US, 


TU.  iiurfio  natch  filter.  vflC  *9  tonwerxton. 
tuoe  tubiiitui«nr  2M  trontntor  »eriar,  mua 
lic*r>ke  eludy  Ipart  61,  trf  F£T  ^o. 


'no     good 
tlfTtrTef 


fo'i'1      transisTor    o.s.    cut  rent 


AUG     £9.    FET    rxcxeri    fpr     3  5    MHt    up      FM 
cr vital    awitchifig     5/S  *<**«  variical,   mtfOduc 
lion    to    iCt,    RTTY    tone   gen.   gcod  U*d  Iran 
us ip*    t hacker     2M   AM   tx.   measure  iranxixtor 
Pt,       IGOM      prppagaimn.      luxe      application] 
i<mpie    IF    xw*ep   gen.  tramtstqr   keyOr,  SB   100 
on    6M.    hlal    Ireq   maaiurement.    f-*rr»    license 
iTudv    llM'T   ?|.  FM  devtation  meter,  qtp  am  GM 
*x,   circular  quadt,   FM  noise  figure,   traniiitor 
pararnaior  imcor. 

SEPT  69.  Tunnel  dlcda  theory,  maji£  i*a. 
cpldenng  tnchniqufts,  wave  travel  thooiy.  coble 
thioldfcng,  iransl^toi  iheory,  AM  nolia  limhui, 
AFSK  Qan,  tritnui^tnr  amp  de L ug u |ng,  rnaq iure 
mater  reiialance,  diode-itflc^  pwr  supply,  tran- 
■tttor  letting,  ?%W  6M  tx,  HX-10  nauiraNzing. 
capacitor  uiasge.  radio  propagation,  AM  mod 
percantaga,  extra  class  license  study  lii.ni  B}, 
3  4002  linear.  ATV  -Jidicon  camera,  2  trantiftor 
leitnn,  F£  T  comprewor,  H  plate  choke. 

OCT  89,  Super  gain  40M  ant.  F€T  chirper. 
telephone  Into,  scope  calibrator,  ihy  rector 
turge  pfcneciot.  tfov^er  tumng  relet,  identify 
taJ<to*a.IOr  n*r monies.  FM  edeotor  *Of  AM  t«. 
Cfl  t«1i  on  &M,  proporrional  control  »tal  oven. 
<tat  hilar  irMteUarton.  Q  multioher.  trantcetvae 
P*»  *vopiv    air T#e  Class  study   loan  91 

NOV  69.   NCX  3  on  €M.   IF   noich  •.lte#i.  dtaJ= 
ctJiDrttion,     HVV32A    external    VFO,    6M    con 
verter,    t**dJpn*    »rrfo      '1    J  bridge,    fm    rnqbiie 
hmti.     umpretia    ant.    432-er    tx    {pari    1  ).   {im 
»uiH»iy    trick*    itrirH    diodes,    trxntistor    keyer. 
trentrsto*    biet  dBfrgf>p   xt»l  vhf  i»gn  gen,  eiec 
liontc    veriat,    SS33    mads,    p-Lr*    ciact    nudy 
(part  101.  S634  liAear  improyemenTt 

DEC  69,  rransisTOr-diOde  checker,  dummy 
io4id/ul|enuaiqr.  tuned  iHter  cliok#tp  band 
tvuitchtng  S^iian  JSO  Si  TV  2,  B8mh  talectiwity, 
match  e?tarcij«,  rtl  *tal  peiibraigi  itanilitcit  pa 
design,  hv  nvataJFa  p,s.,  110  gHr  ireqmetet,  CB 
rig  on  AM,  aKtra  licenie  study  [p.'irt  II),  1970 
buyer' i  guide, 

JAN     70,     TrerricBFver    acce«qry    unit,    bench 
power  tuppty.  SSTV  color  method,  bate  turvod 
canter  Ipeded    ani      GM    bandpass    ftller,    e^ira 
Heenae   nudy    (part    12,    rectifier    diode   uiaage 
imila  into. 

FEB  79.  16 inch.  15M  dipole.  GM  com#erter. 
high-denailv  PC  board  c*mp«r  mobile  hmi.i  2M 
tieq  tyntheib^et.  encodrnej/deooding  lo*  r« 
peaten.  OX-35  modt.  panorxmic  vht  rx.  ver- 
Lkbte  Z  HF  rnqbiia  maiint,  exire  iicente  nudy 
(pert  I3t,  linear  IC  info,  qin  40M  im,  ic 
O  m.Mrr»piMrf 

MAR  70.  Gdo  xoplicanonv  charger  lot  d*yc»iis. 
FM  freq  merer,  pc  board  cored  rue  1  Krn,  ham  Im 
stand** di,  cheap  if  wattmeter,  tnuliifreq  im 
IF  ty  si  em  modules  Ipart  It,  Si*  er  modt, 
dip  Hie.  Motorola  41 V  convertion.  cirtr 
mpnuor,  ouvng  surplus  logic,  SSO  23A  tono 
buOy  tonwiion  GRC  9  r*/l*  cqnvartlon. 
•xtra  clatt  study  (Part  14}    inn-q  tq  vh*  Im 

APR    70     Noite  blanker.    2M    hptcarrSer   diode 

convetTet.  repeater  controller  iinduiitanding 
COfl    rrifuh.itrsi      T/A-taroVe    2VI    ant.    nxtra   tlasx 

■Hi.iv    -|i.|ii    it?,,    inexpensive  ea onductoff. 

rentotfatlng    lurplus    metaj,    (Ineir    amp    hlei 
regulator,  hi  pertnrrnflncfl  if  Eirr.| ■    •",  ajQ  IVfWtn, 
SSB  bto  tor  SfhoriWctve  radiq,  vacuufit  luhn  load 
box,  genera!  ir-n  datie  &  repeater  guide,  megrjar 
ing  your  ani, 

MAV  70.  ConifriBTits  on  "tm  docket"  ~l8a03. 
future  a*  ca  f m  am  m  iFlgner  fi'B  wav« 
verticati.  using  2M  intelligently  auto  byiglar 
aiarrtvi,  pnr  supplies,  from  turpi ut  cums>onenii. 
"IF"  lyttein  rnqdutes  ip*rt  ?J.  *ht  FET  pic- 
amtrs.  eduutad  "kJioV  litet.  Pottagetiamp  GM 

e»tra   clan  it ud?    FParr    l€l     Qrshoo    If  ' 
Id*  bend  bolic*  monitor,  mobile  > 
■  utq  petch. 

JUNE  ?0.  DDRR  ant,  vfp  carcun  'tmett  SWH 
indicator  irtctpor  hf  vertical,  two  rx  on  one 
anienn*,  enwitpRmeni  4  .-oa«  io*v  ?  »♦  tre#» 
irerncalt  [iLjying  turpi  us.  two  40M  qr|>  t  *.  21  rt3 
2M  beam,  extra  class  study  rparrt  1 

DEC  70.  Solid-state  xhf  eacrter,  den*  Ire  ton 
tm&l    tpr    &S0,    2M     iiansmor     FM     i*      HWl  00 
otfssl    Lumng.    "Inrle    gate"    dippef .   3  fiOOZ  hf 
lornl  class  study  (pari  h) ,  "  nansi  itii 


JAN  71.  S47i it  Tqnes  for  dxing.  Heeth  Terras 
modi,  cw  duty  Cycle.  ras>aarer  zero  beater.  HEP 
<C  prD|«cts,  tOlb^OM  parais?li.c  >r^e*«.  t«ghf 
ning:  n*otect(on  IC  f»  ecce»Orv.  eltk  am* 
double  Oala  r>.ed  mut»s.  pe»rnenenT  rn&thm 
tool,  hem  luint*  study  au*ttiorc 


FEB  71.  Meial  locator,  iraractor  theory.  AFSat 
urwt,  SSTV  parch  t»h.  ATV  himi  RTTv 
tuning  indicator,  lone  encoder  <  decode  ■  220 
MlHi  convener.  SSTV  magnetic  defierripn,  IC 
code  Otc.  frM  tx  beeper  general  clatt  study 
(part  6],  RTTV  intro,  pert  board  Terminal 
loyj  Dhmmot#T, 

MAR  71,  IC  audio  filter,  IC6M  converter.  irflp 
yw.tjoal    ir.ii.iijx,    iligi  counter  Info,  surplus  vyuiy 

ma-nt    Jdiiniih r»     m     ijmiir,    tlmple    fono 

patchf  repeater  audio  mmer,  -digl  HTTV  »nn*i 
so*le»r  coathanam    <jii. h ii  jriu.  general  c Lass  study 

(part  7| 

APR    71.    Intro  lO   fiti,   noise   blanker     repeater 
problem*.    MotPrpVA    HT   mods,   mlcrowavk 
pe4l«f   linking,  digital  lO  unit,   tuneab'e   ?V 
r*/tx,     repealer      directory,      fm     rrsarxetpiace 
meter  eveJuetO*,  w**  actor  modulator,   swnble  «rg 
gen.    touchrqn*    hookup,    hi    prirse'ecto*      tOkH 
1  2W  Ii, 

MAV    71.    7SU    mobile    whip.    ?M    preemp. 
iransnto*  amp  desnj"    trjv  dsb  m,  pprieblr  I 
transceiver   ft(*i.1<i»v.  lud^o  cprr^mJOf  t1,por», 
Transistor     ^§4    iraometer;    4S0    MHf    N 
timpie  el    inter,   t  tube   2M  transceiver     slui 
2AI  power  amp.  general  class  study  Ipert  8) 

JUNE  71     ?V  he*m  emperimentt,  3  el  2M  quad 
muEti  band    dtpoi*    oairerns,    wBathet    baiipori 
wetiical,     pocket  pager     squelch,     cyyr>«i     vio 
tuning    mobile    whips,    transistar     p-.-.-t 
capacity     deciiMn    box.     40M    gain    ant,    gmietal 
class  tludy  U*am  9L 

JULY  71,  IC  audio  processor,  audio  tilg  gen,  cw 
i  in  err,    2M    fm   old   2M  cq  (linear   vertical,   F  M 

supplier  dlrijctory,  Motorola  Gsttip  conyarildn, 
transistor  betn  tetter,  general  class  study  (part 
10? 

AUG  71„  Ham  lacirmile  ipart  T  I.  E00  Wett 
linear,  dlmmtlont  for  July  collinear,  4  tube 
BO/40  station,  vto  digi  ruadn^T  AwNav  on  1GM, 
general  class  slitdy  Ipart  111,  pjrtk  ticket  wave 
meter 

SEPT  71.   Transformerless:  power  ttxOphes   xoIkJ 
State   tv    omere,    IC  tubttilution.    two  rf   watt 
meters.       IC      compmur  age,      muitichannaJ 
HT  20X3.    ham    lactrmila    (part    7f»    cavtee    ot 
manmade   npise,    wlp  WUh  tracking  mixetj  gen 
erai     class     iiudy     Ipart     121.     transistor     heet 
sinking,  IC  pulse  gen.  lone  patch  isolation    hed 
Mtetfrnelert 

OCT   71.    Emevgeftcv   repoaiet    cor.  transceiver 
power   tupoly,  prsKkcnng  meKaxw   showers    dJax] 
SwltchhT^i        r#rtif»a(urfar»T       battery      charger 
P*X5,Eve  reo*etari,  earth  grounds,  audio  '  i»ilo* 
ing"  t  liter  t,  Swan  360  mods 

NOV    71.    3  el    7FjM    beam,   motor^tuned  gnd 
Plana.  2M  gam  vetlical,  trafHitlW    biasing,  sr 
^ite    rapeater,    ion  hunting,    Sudlo    filter,     tran 
sisior/dioda    leiter,    aih,|    luster.    BM    kvw   amp, 
10  1SZ0M    quad,    transistor    pj  net    llnal,    ant 
feedline,    communiL-itinfij    rib*.    2300    MHr  n> 
clterf 

AUG  72.  SSTV  idlro,  speech  processor,  tm 
repeater  Info,  test  prqpa  conttructlon^  OE 
progline  ec  tupply,  432  rf  testing,  preamp 
compressor.  Sir  at  modi,  tone  patch,  Twu  er 
info,  loter  into.  SCR  regulaior  tor  HVPS, 
deal'  xiel  osc,  fm  m  adaptor  4uto  thafi 
alarm 

SEPT  TcV  Flumbicon  sv  earner*.  WVVVB  GO  kHz 
rx,  cigar  tube  tig  gen.  cw  active  lirter.  <f  testing 
at  12/9G  3S00  GHz  belun  ant  feed,  ifannisior 
power  supoJy.  IC  EM  r^  |C  rm,*rn  detector 
inert  21.  acttvv  liUer  design  (part  31  K20Aft 
ireci  counter  tpxrf  3>,  2Mfreq  fynihahslitr  !p*#l 
U 

OCT  72-  Cotrectiont  for  Aug.  fm  m  adaptor. 
2M  freq  tyrtiheiiier  (part  2.  6M  inrtwai  vto! 
nano  ampere  meter,  time  freq  measurement 
(part  1|.  ecllve  Irltei  design  tpart  *r  repealer 
times1,  extra  daw  Q4A  (part  3^.  balloon  v*rt 
•cait  IO  gen.  lime  delay  lelav,  432  Itltet  rdeat. 
DC-AC  irtverter,  he  diode  converter,  rtl  decade 
and  nixie  driver,  plus  minus  supply  lor  ICt. 


NOV    72-    Hf    cranarnor    power    amps.    RTTY 

ielc*l,     IC  tri  intrfla'    keyer.   en^rWrgencv 

(spyver,  720  MHf  preximp.  dOttbre-dMta  ant. 
timple  rtrnvptr  using  modulsts  hi  PF  raster, 
lumped  hn*  osc.  2M  fteif  svrithesizer  ipart 
31.  K.2QAVy  counter  errata,  2M  pnxamp,  extra 
class  Q&A  ipart  41.  hi  2  voltmeter.  Nikola  Tesl* 
SlOrv.  vhi  swt  rnetor .  iransiiTOf  regen  r*.  432 
SSB  transvertcr,  AC  are  welder  mno  to  com 
outers,  hybrid  aan  moduiator.  HRlO  rti  modi, 
10M  transistor  am  i^  40M  gndplane.  lC  (ogle 
demonstrator  overload  protection,  if  /rf  sweep 
generator    digi  ■•'eq  uountar,  aural  tx  tuning 

DEC  72.  SSTV  ic-ope  anaiyier.  ijm  imrx.  tone 

burst  encoder  and  decoder,  universal  if  amp, 
flu io porch  hObkup,  LM3H0N  infg,  yalrage  <*t\\ 
table  cap  Info,  ^M  IB  wall  amp.  SSB  mrxlula 
tipn  monitor,  utai  frtq/actlvity  meter.  10A  var 
•  It  supply.  iTansmmion  line  UlCt.  radio  astro n 
orry.  induiilnnce  meter.  7S  to  20M  tranivOr  ter . 
LED  info.  40 M  preemp.  transistor  vfqr  19?2 
■nde«i,  2M  preamp, 

JAN  73.  HT  220  louchiona.  3ei  2QM  yagi.  SO 
MHf  Ireq  cornier  speech  processor^  2  tone 
gen,  fm  brtt  set,  tilt  over  tower,  6U  converter 
g  modules,  luneeble  at  filter.  ti>  band 
linear.  IDM  lF  tuner.  d>pde  noise  limner, 
Cw.  ssb  age.  HW27a  fte/rsCetva*  40M  mod  HAL 
ID  1  mod 

FEB  73-  Cvv  id  geet.  rone  operated  relay. 
toroidal  quarlraiurv  ant.  acttve  fiirer  time  lhea 
mattsurerrtent  (part  2).  repeater  timing  control. 
SSTV  circuits  Ipart  1 1.  2M  UHIW  taw  usrflg 
modules^  mult  (function  meter  ing.  FET  bseting 
Ireq  counter  preamp.  TFt22  h^  power  mod, 
transtctor  H  power  xmpi  {pari  1),  tight  bulbrl 
power  indicators.  75A4  fillers,  capacitance 
measurement  Garnet  201  mod1,  world  lime 
Info. 

APR  73,  FM  cjevlifiiun  meTWT,  2M  FET  preamp, 
iwo  2M  power  ampa,  repealer  control  {pare  1), 
repeater  iicnmmu,  Enropeqn  3M  (m,  fmicanner 
fldflptiar.  RCA  CMUT  5  mods,  lightning  detector, 
cb  alignment  gadget,  frarnnlur  rf  power  nmpi 
(part  31.  repeater  acono ink's. 

JUNE  73.  230  MH*  tig  gen,  ubf  power  meter, 
repeater  licensing  info.  RTTY  autOswltch.  40 M 
hybrid  vfo  ix.  am  polar  mount.  lf>1S-20M 
quad  K20AW  counter  rnp^s,  dourne  coax  anl, 
ham  tumrr-,ET  tob,  tone  dstodsr,  lisld  strengin 
meter,  nicad  battery  pack,  ohm  meter  FCC 
fegs  roert  1). 

AUG  73.  Logwuodtii  ipart  II.  tone  burst  gen, 
rf  power  amc  design  tran^ttor  radio  uitH^m, 
1G0M  ant.  SSTV  rr>on.ior,  krwr  cost  f»eq 
Cpunter,  VQM  detlfn.  ti-p  40M  t<t,  432  MHf 
exciter,  tm  audio  pro«*tk4ng ,  FQC  rex^  Ipart  3- 

SEPT      73.      Reoeater      control      system,      tog 
perrOdTCs    Ipart    7*      7W   r*    calibrator,    ph.    * 
applicationt,   TT    pail  hookup.    Heath   HvV7 
metfii,     Oscar  u    ddppler      2M    coarisi    ant,    2M 
converter,   ic  keye* ,  meeeure  ant  Z.  FCC  rage 
icart  4 

OCT  73.  GE  Ppcfceimeta  modt,  microwave  freq 
measurement,  CA3102E  2M  Ironiehd,  2  kw  hf 
linear,  H  watimoter,  meter  repair.  60/40  dipole, 

IC  'rhl"   oen    vhi  freq  multioher    FCC  regt  (pari 

NOV  73.  4S0  MHe  exciter,  Intro  to  ATV 
CKcuixt,  nFcad  voli-qftrt  monitor,  autopar^b  con 
n&etions,  IC  meter  nmfi  i-  r  ..>■  TR22  qc  supply, 
indoor  vertical,  IC  ef  filter,  momentary  power 
Failure  protection  IGOM  ant  acoupler  MotO 
rola  HT  info,  SSTV  (S3.  Cleft  B  ef  amp.  FCC 
regs  ipart  6J, 

DEC  73.  Code  speed  display  7M  kw  ampr  IC 
■,eyef  8036  wevsrlorm  gen.  hetical  resonator 
detigri    sensTtrve  -  -leter  ,  pr  on  imity  control 

tvntch,   tC  teaier.  eaQuential  tone  oecoder    2M 
pm table  beam,  alec i runic  cxtcudatov  m^ 
filtes  design.  FCC  regt  (pari  7) 

FEB    74.    SSTV    monitor   info,    IC  eudirO  stt-.im 
scope    sweep  gen.    I5/30W   veiirca;.    reiecihorw 
fine    control    system,    pt    board    ttontrruciKin, 
var  Q   af    filtes     blownfute    iftdKatDT.  40m  ca 
ttn     with     Ten  Tec     module*,    timpie    prsssmp 
compressor,  i ingle  I C  ir      '432  err"  final  astern 
bJy,  trantiSOr  keying  circuit.  7  segmeni  r#arJ 
with  nmr  driver. 

APR     74.      Wo*     lot     repefllms,     tone-operated 
relay,    hf   tnantveriai.    10io2rn   tx    converter^ 
remote  controt  panel   Ipr   sr.jnner.    RCA   tm   rj 
tuning,  subaudlbln  it»n*i  gun,  FCC  tegs  Ipart  0> 
Repeater  Allot, 

MAY  74.  Cd  cur  igrilr iori,  audio  compressor 
Info,  interference  tUMl"  utMon  lur  boats,  nufo 
burglar  alarmt.  3rn  it  preamp,  tOm  fet  con 
veri 

JULY   74,   4  1000 A   Hneor,   universal   freq  gen 
universal   aTsfc.    gen,    f»5S   IC   timer,   S0M  nhaserJ 
array.  13&  kHi  432  MHr  preempt,   »0M  qrp  am 
ex,  3000  vdc  supply,  now  to  teed  digrams 

AUG   74.   Toroidll  clirecliOiSBl  warrmeieri.  4SO 
MH;     FET     preamu.     ugg     gdn     to     fmrj 
Trimitne    tt    pasa    hpgnup      H39Q    4k    R3^2 
mods,   crtekmej  cw  fdle»     ■,4«al  voltmeter,  uni 
versa!   tegu Fated  iupply    xsiv  scan  coftve7  ■ 
logic  pvobltrrs.  iDtrmer 

SEPT  74,  MOSKEY  elax>»iPlkw,  *ey*r  ip*T^ 
n  wern»ng  system  Heath  10  103  acope  moev 
qrp  GM  am  ta.  rf  speecri  clipper,  audio  norxe 
limirei'.  em  sateJNte  On  SSI  V  moniTor,  universal 
■  C  tetter,  minielure  rig  consu ucripn,  lower 
ironsituction,    mtin<i»  rl   al  1  enuator .  -electronic 


(More) 


pholo  Hath  .rte*t,  *C  "«K*CT  0»te~ 

OCT      74       \fltCTDtran,l    ;tQ.       .,  .r^r'i       t.  v  ^  H"i  cr  W  frrl 

HT  ^20    <P**t     VI.     iepa*t*i    flOwn^am     .eg  . 

iT>otj,v*  »mv  Motorola  rn*f*r»r>g^  ?M  wefucjl 
co4lirM»r  Motorola  mod*!  code,  ?U  ccuk.ji 
dipoia,  16  Mhj  il  trrux  MOSKEV  efeciromr 
■  *Va«  I(j»t  2!,  ca'bon  r<1{i,f  circuit,  hi  Hnflt 
'ODjtt  Mm,  &M  prwnp  3  wife  diPOl*.  ATV 
ivnr  <j*n.  NCX  5  madi;  metal*  wflrp  t-or  anart 
m*rtl  iliMrlEwi, .  ulu  *utd  WftfiCBJ  trig 

NOV   74,   K20AW  counter  uprinle.  regulatud  5 
vtic   lupply.    wind   dirflciion    inriinator,   synthn 
lirod    HT  220    (pan    ?>,    2QM   3  b\   beam,  auto 
patch     pad    hookups.     di]uii|»  nub    om    mulch, 
novia  cJati  instruction,  dlgi  s*vr  metBr  (part  11, 
6W       i  Cm*  pilar       [16      MH/       il},       "C^r^Jg. 
WOSKE  V   electronic  key»r   (part  3L  Aug.  ftw 
■can  converter  at  rata    repealer   otf-freq    iridic* 

lot 

DEC  74.  Car*  of  mcadi.  v%ind  tpnd  tureciton 
indke*ior,  wn  litatiirt  «■(*»  convriv.  *t«c 
tron>c  *.*Tfar,  h*mt  for  ftovnn  urtfcnowrtt  meltr 
•ceJa-t.  SSTV  tan*  id*-*i  TTL  topic  probe, 
OublK  wvici  band  cMvwtir.  (unwJdiodfi  t*n 
receive*  1.    dig*    twr    m#lw     I  part    21.    ledeprtotM 


Since  there's  little  to  get  stale  in  back  issues  of  73  (our 
magazine  is  not  padded  .  . .  like  others  . . .  with  reams  of 
activity  reports),  you'll  have  a  fantastic  time  reading  them. 
Most  of  the  articles  are  still  exciting  to  read  .  . *  and  old 
editorials  are  even  more  fun  for  most  of  the  dire  predictions 
by  Green  have  now  come  to  pass.  Incentive  licensing  was  every 
bil  the  debacle  he  predicted  . ,  ,  and  more.  You'll  really  get  a 
kick  out  of  the  back  issues. 


P0l«     b*arfi     Vil  pJ>o  r  I . 


rhombic   an  rennet ,    1974 


FEB  75.    Hcaih   HQ  HO  k&de  mad  for  SSTV, 
electronic   keye,   digital   lateflile  OftMTel    t'tmm, 
Oteat  7   op**enon     i*T*iiite   orbital  prediction 
Heel*    SB  102    menu      Lom paring     FU    &    AM, 
i«»i<:h    engineering.    Rooof  BOA   uiv   camera 


mod.    neulMJiiing    Heath    SB  1  TO  A 
ifrss""  IC  twitch,  tape  fcever  for  cw  X* 


Bounce 


APR  75.  450  *valkv  lor  2M  2M  Kenning 
svnrh«i^»r.  88  mH  raroid  irtfg.  Sanction 
i epeat?    Jronno'ler.   nrcad  betterr   p# exeutians. 

-  S'22C  fir**rnp.  Telephone  jtuchmmj  re^. 
3  .   de    io   2M    Hand  held   Trar>H*iv*it.    2V    7-e* 


beam,  basic  tefephone  tytierm  {pari  it.  10  m* 
ID  itmef.  mpdrflBd  hi  Hwtttei  mobile  ant  ip? 
?M  ISM  quad  (wmtfifJ  kM  20 U,  7M  colimeef 
b««mr  R  ItA  surplut  fJC  cOhvvrwon,  o  16  w»*v» 
2  V  ant,  HaUic*af»en  SX  111**  mods.  160M  cw 

AUG  75    l*fi  432  MHi  Mtliul  ami  iaafT  2),  10 
m^n     ID     timet,    Oigi    tw     compulfr     I  per  I     n 
■leliuiMino   rf    feedback.    OVM    bvti   i  $ui<Je    w» 
la  til  ilia  monitor,  cmo»     ncCii  k«y#r."  pc  board 
mirthgu',  i vwee p ■  t u bir  lirirtl  tutfuj  ut  toni.  cqmt?*i:T 
mMltibancJ  flipolea,  small  dig^ial  clocK,  acce**ofy 
yfo  for  hf  transceiver  *  ™cd»pn  non  Mor-se  ead«fr 
mu(tl  function     gen,     2M    m;  a  pi  rung    iynihcsuoi 
errata.     KP  202    vwalkv     chargot,     tOM     multl 
elffmom  Iseam 

SEPT   75.  Calculating  Ireu  coun|nin  wn  wieiUta 
FAK    *v*Hem   (part  t)t  IC  milliwoltmeier ,   ittraa 
button     IT    <^eco<terr    froublwthooitng   H(v  pin. 
40M  d*  Mtt,    U6.43?   p\*H1   ^a4ijzal  ants  Icon 
ClutiOAl.   digi  svwr   coms>utar   f czoncluEionl     react 
'tplav  *b*  e«  bt  in.  ME555  praaat  nmei.  oo^M 
latlura    alarm.    POftabfa     O/P    rrg    pOw*r    u 
pracrtAh  10  vdc  r«4aranc*  i  tan  Hard.  >35kH.'  if 
»trPp     teJecnone  hanOMtlt  «^ttti   fm  traxi$ceiraai 
Mprorola    T44    T*    mod   lor    ATv.    0  60   MM; 
&yn(ft*t>j-e*  (p*«  tO,  h#ff»  MdiO  PR 
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_  MAGAZINE  CLASSICS 

issues  containing  hundreds  of  articles  &  projects 

GREAT  FOR  NOSTALGIA  BUFFS 

z 


DJUNE  63 

a  JAN  70 

Djan  73 

QAUG  63 

a  FEB  70 

DFEB  73 

QOCT  63 

a  MAR  70 

DAPR  73 

O  FEB  64 

O  APR  70 

OJUNE  73 

OMAY  67 

QMAY  70 

DAUG  73 

DJULY  67 

DJUNE  70 

OSEPT  7  3 

OOCT  67 

a  DEC  70 

DOCT  7  3 

O  JUNE  68 

QJAN  71 

D  NOV  73 

OJULY  68 

□  FEB  71 

DDEC  73 

a SEPT  6S 

QMAR  71 

DFEB  74 

DNOV  68 

a  APR  71 

DAPR  74 

PJAN  69 

DMAY  71 

DMAY  74 

I  FEB  69 

DJUNE  71 

DJULY  74 

Qmar  69 

EJULY  71 

0  AUG  74 

' (APR  69 

□  AUG  71 

DgEPT  74 

DMAY  69 

□  SEPT  71 

DQCT  74 

OJUNE  69 

i  IQCT  71 

DNOV  74 

'J JULY  69 

□  NOV  71 

DDEC  74 

i'!AUG  69 

DAUG  72 

DFEB  75 

SEPT  69 

D SEPT  72 

DAPR  75 

a  OCT  69 

D  OCT  72 

DAUG  75 

a  KOV  69 

DNOV  72 

□SEPT  75 

DEC  69 

DDEC  72 

SEND  TO  73  BACK  ISSUES  -  PETERBOROUGH,  N,H,  03458 

□  SI  -  single  issues  (indicate  your  choice  at  left) 

issues®  SI 

D  S12  -  ten  issues  (indicate  your  choice  at  left) 

□  S20  -  25  issues  (indicate  your  choice  at  left) 
D  S  10  -  25  issues,  our  choice  D  60-65  □  66-70  □  7 1-75 
D  Cash,  check,  money  order  enclosed. 
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Name 


Call. 


Address 
City 


State _ 


Zip 


Charge:   d  BankAmericard  # 
d  Master  Charge  # 


Master  Charge  Interbank  # 


Expiration  date_ 


Date. 


Signature 


HAM 

DIES 

OF 

BURST 

BLADDER 


Word  hes  just  reached  the  73  offices  of  the 
recent  departure  for  that  great  OXpedition  in 
the  skv  of  a  verv  avid  73  reader.  Upon 
investigation  it  was  ascertained  that  said  ox  ham 
had*  short! v  before  hrs  demise,  received  delivery 
of  a  bundle  of  back  issues  of  73.  Apparently 
these  so  captured  his  attention  that  other 
functions  wore  totally  forgotten. 

BE  WARNED.  Back  issues  of  73  should  be 
taken  in  moderation.  Even  though  they  arrive 
in  bundles  of  twenty,  no  more  than  two  should 
be  read,  at  any  one  sitting. 

Back    issues  are  available   in   three  different 

assortments  —   vintage,  mid-years  and  recent.  These  are  packed  by 

the  mentally  handicapped  (73  if  an  equal  opportunity  employer),  so 

no  specific   issues  can   be  requested  .  ,  ,  you  take  what  you  get  .  ,  . 

the   only  guarantee   is  that  all  will  be  different  and  some  will  be 

musty,  particularly  the  V  INTAGE  BEAUTIES. 

The  supply  of  these  FANTASTIC  GEMS  is  very  limited  so  run 

do  not  walk  to  your  checkbook  and  flip  the  $8.00  per  bundle  to  us 

right  now. 

20  Back  Issues  of  73  ,  ,  . .  ,  .  ■ .  - .  .  . $8,00 


BRAND  NEW!  DICTIONARY 

This  new  microcomputer  dictionary  fills  the  urgent  need  for  all 
computer  people,  engineers,  scientists,  industrialists,  communica- 
tions people  —  as  professionals,  amateurs,  teachers,  or  students  —  to 
become  quickly  acquainted  with  the  terminology  and  nomenclature 
of  a  new  revolution  in  computer  control  capabilities  in  areas  that 
pervade  most  of  man's  daily  activities. 

Over  5000  definitions  and  explanations  of  terms  and  concepts 
(704  pages)  relating  to  microprocessors,  microcomputer!  and 
microcontrollers.  There  are  also  separate  appendices  on:  program- 
mable calculators:  math  and  statistics  defini- 
tions; flowchart  symbols  and  techniques: 
binary  number  systems  and  switching 
theory;  symbol  charts  end  tables;  summaries 
Of  BASIC  FORTRAN  and  APL.  In  addition 
there  is  a  comprehensive  electronics' 
computer  abbreviations  and  acronyms 
section. 

DICTIONARY $15.95 


MICROCOMPUTER 


Dictionary  StGuide 


& 


Hundreds  of  new  listings  ,  .  .  listed  by  both  location  and  frequency 
.  .  ,  dual  listing.  Invaluable  for  your  car  .  .  .  find  those  repeaters  as 
you  travel.  This  is  the  ONLY  complete  list  of  repeaters  being 
published*  Almost  3000  repeaters  listed  in  this  issue  .  .  +  repeaters 
from  all  over  the  entire  world, 


FM  Atlas 


only  $1.95 


BIGGEST 

BARGAIN 

YET 

Tib'i  now  1Q01  circuits  ii  jv*I)< 
rtbl»  tat  only  $9.35  ppd.  Thn  nnxt 
tkm*  vnu  winr  i  circuit  for  \u%'. 
■  baul  anything  va*  four  heart  out 
thm  yoj  didn't  i»nd  for  itus  Brno* 
th«  firti  tima  you  read  about  it, 
You  a  b«1tiT  ord*r  the  book  right 
a**y  b*h>ra  th*r  run  out. 
IQOT  £l*cif<mic    Circuits  .  .  .  59  95 


Mnipf 
"^niiidini    , 


''ilfn.ii   1 1       . 
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The  ONL  Y  Complete 
License  Study  Gui 


NOVICE 
$4.95 


AMATEUR  HAMO 


,[-.,•- 


CLASS 
LICENSE 
STUDY 
GUIDE 


GENERAL 
$5.95 


AMATEUR 

RADIO 

ADVANCED 


ADVANCED 

$3,95 


STUDY 


EXTRA 

CLASS 

$4.95 

FCC  exams  got  you  scared? 
Frustrated  by  theory  fundamentals? 
There's  no  need  to  worry,  73ps  four 
License  Study  Guides  will  help  you 
breeze  through  any  of  the  four  tough 
exams!  They  ere  the  ONLY  guides  which 
cover  ALL  the  material  you  will  have  to 
know.  Many  amateurs  find  that  one 
quick  reading  through  our  guides  is 
enough  to  get  them  through  with  no 
sweat. 


Startling 
Learning 
Breakthrough 


NOVICE  THEORY  TAPES 
Set  of  4  Tapes  only  513,95 


Vault  D*  atrounctod  *t  ha*  **ditv  in 
the  theory  a  <*h««i  vau  Jn*t  <i  •tpt»n#d  on 
thtse  TaDrt  Thr*«  Mp*i  <H  (he&ry  jnd  <chw  oi 
LAie*T*£jat  and  #ni*«f»  'iflffl  lh*  Ijt#h  Nfly»c* 
warm  yi*  you  ih*  irtp  you  nml  to  bfc*ft 
through  youf  (wn 

73  et  fntfr«in3  ,n  ti*4p*ng  9*1  m<>*  i«V 
IftjTt  la  ww'tt  t**ini}  yoy  1h»  ccrncJlttt  »<  o* 
■our  tape*,  for  tfit  >ncf*d»bfv  low  <ki«  of 
ONLV  SI  1.95. 

SdCAitiTi  Mw*  pravrh  lh*t  yOu  Iwp  la&lo 
tov    Iriienttig  iKert  by   'tjdirtq  b«*u&f  you  can 

piav  *  c»wit  tap*  pw  Mfuivvf  m  votit  vhe 

time       even  witif  v*j'?  Curving'  V  txj  qpf  mov 
jnd  irpQrp  into  f#ch  ttmt  you  hew  H 

>-ju  cant  p>fE»qrrii  wuhour  toiifl  iurtda 
ment#ta  Thne  lour  haur-tongiapet  <qive  you  all 
the  b*s»ti  touli  ntrii  10  pm  the  ^fcvfce  eiarr 
easily  You'll  hawr  -in  kjntfmidnrimg  ql  the 
taasic*  n+imh  vvilf  ht  rn«»)u«rjf  fo  YOU  r«  the 
»«i  ot  youi  li< ft*  Can  you  attend  lo  ijfc*  youi 
Novice  f»am  wuhoui  firti  Aliening  id  ypu<i 
lapiti? 


VHF  PROJECTS  FOR 
AMATEUR  AND 
EXPERIMENTER 

A  must  for  the  VHF  op.  Opening  chap- 
ters on  operating  practices  and  getting 
started  in  VHF,  both  AM  and  FM,  followed 
by  58  chapters  on  building  useful  test 
equipment,  modifying  existing  and  surplus 
gear.  $4,95 


SSTV 

HANDBOOK 


This  excellent  book 
tells  all  about  it,  from 
its  history  and  basics  to 
the  present  state-of- 
the-art  techniques.  Con- 
tains chapters  on 
circuits,  monitors. 
cameras,  color  SSTV, 
test  equipment  and 
much  more. 
Hardbound  $7. 
Softbound  $5. 


2M  FM  HANDBOOK 

Contains  almost  every  conceivable  cir- 
cuit that  might  be  needed  for  use  with  a 
repeater.  All  circuits  explained  in  detail.  All 
aspects  covered,  from  the  operator  to  the 
antenna.  $5.95 


PRACTICAL 

TEST  INSTRUMENTS 

YOU  CAN  BUILD 


37  (irtipie  tail  Initrumtmti  you  con  moke 
-  covers  VOMi,  VtVWi,  wirUconductor 
tatting  umts,  tjtp  m«t»ri_  watt  rprtVI.  and 
just  about  any  thing  ilia  you  might  n«ad 
around  the-  tnt  lab  and  h*m  tnacfc  $4.95 


RFand  DIGITAL 

TIST  EQUIPMENT 

YOU  CAN  BUILD 

RF  burn,  function. 
square     wave     gene* 
aum.    variable    lengih 
pulse     generators     - 
100    kHz    marker,    M 
and    rf    sweep    gener- 
ator^ audio  osc.  if/rf  Mqnsi  injcCTOr,  146 
fAHi     wnThesj?er.     digktal     readout*    tor 
cotrnten.  several  counters,  pieicalef ,  mucro 
vwave mewr,  etc  252  page*  S5  95 
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NEW  CODE  SYSTEM 


FOUR  SPEEDS  AVAILABLE 


5  WPM  This  is  the  begin- 
ning tape  for  people  who  do 
not  know  the  code  at  all.  It 
takes  them  through  the  26 
letters,  10  numbers  and  nee- 
ossary  punctuation,  complete 
with  practice  every  step  of  the 
way  using  the  newest  blitz 
teaching  techniques.  It  is 
almost  miraculous!  In  one 
hour  many  people  —  including 
kids  of  ten  —  are  able  to 
master  the  code.  The  ease  of 
learning  gives  confidence  to 
beginners  who  might  other- 
wise drop  out. 


anywhere  and  you'll  be 
than  prepared  for  the 
FCC  exam. 


more 
easy 


21  WPM  Code  is  what  gets 
you  when  you  go  for  the 
Extra  Class  license.  It  is  so 
embarrassing  to  panic  out  just 
because  you  didn't  prepare 
yourself  with  this  tape. 
Though  this  is  only  one  word 
faster,  the  code  groups  are  so 
difficult  that  you'll  almost  fafl 
asleep  copying  the  FCC  stuff 
by  comparison.  Users  report 
that  they  can't  believe  how 
easy  20  per  really  is  with  this 
fantastic  one  hour  tape.  No 
one  who  can  copy  these  tapes 
can  possibly  fail  the  FCC  test. 
Remove  all  fear  of  the  code 
for  ewer  with  these  tapes. 

ONLY  $3.95!  73  is  in  the  publishing  business,  not  tapes,  so  these  are  priced  much  lower  than  anyone  else  could  sell 
them.  Have  you  ever  seen  one  hour  cassettes  for  under  $6?    For  1st  class  mail  add  25i  per  tape  ordered. 


6  WPM  This  is  the  practice 

tape  for  the  Novice  and  Tech* 
nician  licenses.  It  is  made  up 
of  one  solid  hour  of  code,  sent 
at  the  official  FCC  standard 
(no  other  tape  we've  heard 
uses  these  standards,  so  many 
people  flunk  the  code  when 
they  are  suddenly  —  under 
pressure  —  faced  with  charac- 
ters sent  at  13  wpm  and 
spaced  for  5  wpm).  This  tape 
is  not  memorizable,  unlike  the 
zany  5  wpm  tape,  since  the 
code  groups  are  entirely  ran- 
dom characters  sent  in  groups 
o*  five.  Practice  this  one  dur- 
ing   lunch,    while    In    the    car. 


1 4  WPM  Code  groups 
again,  at  a  brisk  14  per  so  you 
will  be  at  ease  when  you  sit 
down  in  front  of  the  steely 
eyed  government  inspector 
and  he  starts  sending  you  plain 
language  at  only  13  per.  You 
need  this  extra  margin  to  over- 
come the  panic  which  is  uni- 
versal in  the  test  situations. 
When  you've  spent  your 
money  and  time  to  take  the 
test  you'll  thank  heavens  you 
had  this  beck  breaking  tape. 


Hot  off  the  press,  the  NEW  VHF  Antenna  Handbook  details  the  theory, 
design  and  construction  of  hundreds  of  different  VHF  and  UHF  antennas  ,  ■  » 
antennas  for  FMf  for  DXing,  for  repeaters,  for  mobiles,  for  emergencies,  for 
contests,  quickies,  mammoth  arrays  .  .  ,  EVERYTHING  |$  RIGHT  HERE! 

A  practical  book  written  for  the  average  amateur  who  takes  joy  in  building, 
not  full  of  complex  formulas  for  the  design  engineer.  Packed  with  fabulous 
antenna  projects  you  can  build. 

This  quality  reference  book  would  normally  sell  for  as  much  as  SS  or  $o\ 
but  the  publishers  have  agreed  to  keep  the  price  at  an  inflation  fighting  price 
of  $2.95.  Send  cash,  check  or  money  order  .  .  «  or  give  your  Master  Charge  or 
BankAmericard  number  .  .  .  ORDER  TODAY  I 

Dealer  inquiries  invited 


»' 


QSLs  I 


Get  some  you  can  he  proud  ai ... 
and-save  money  I 


Hjm  r«diO  ti  ICO  gmt>  riqbb*  for  l-i  to  i*wp  it 
to  Cmr«4tv*i.  L*t't  Mil  the  wiringl*  t*Ofl4  about 
it*  Ann  wtim  bvthir  way  than  hv  toorfirta  thi( 
mttricttvm  l|ir«  gr^n  turnip**  if.lcfa.tfr  on  vour 
carr  It'*  only  5Qt  -  inct  it'i  pna»fcih&r meant  w 
ygu  e«n  «*§  n  «van  it  night,  Qo  iNad 
SPREAD    THE   WOflDI    Ordir   rdun   TODAVf 


ONL  Y  $6  for  250,  $10  for  500,  $1 5  for  1  ,000,  and  $20  for  2,000. 

How  can  73  make  such  beautiful  cards,  primed  on  the  best 
coated  stock,  available  for  about  half  the  regular  cost?  Our 
business  is  73  Magazine  and  QSLs  just  help  keep  things  going 
during  slack  days  of  the  month.  We  do  this  at  cost  just  to  keep 
busy  —  you  get  the  benefit.  How  many  shacks  have  your  QSL 
card  proudly  on  display? 

The  vwortd  and  satellite  are  printed  in  blue,  your  name, 
address  and  call  are  in  black.  The  QSO  information  is  a  standard 
form  on  the  bactc, 

DOMESTIC  ORDERS  ONLY 


AC2NSD/I 
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\ 


f 
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MM 
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LAST  CHANCE  TO  ORDER! 


Be  the  first  in  your  area  with  a  special  BICENTENNIAL  QSL  card. 

These  cards  are  gorgeous  —  red,  white  and  blue  (you  were 
expecting  fuscia  and  mauve?).  And  they  are  100%  custom  made  .  .  , 
with  the  exception  of  the  bicentennial  design  and  contact  report 
form  on  the  back  .  .  4  you  can  have  your  own  call  letters  (unless 
you'd  rather  be  AC2NSD/1  for  a  year  (which  is  no  bargain,  believe 
it). 

You  also  get  your  own  name  and  address  on  the  card  (unless  you 
happen  to  be  another  Wayne  Green,  which  happens). 

These  cards  are  ganged  up  into  large  batches  and  run  off  the  73 
presses  in  pat  ween  other  work,  so  you  don't  get  overni^it  delivery, 
but  you  do  and  up  with  a  fantastic  QSL  at  a  ridiculously  low  price 
(and  there  at&  a  lot  of  fans  for  that  sort  of  service  these  days). 

Suggestion:  order  today,  right  now,  not  later,,  not  next  week. 
Send  cash,  check,  money  order,  IHCs,  Master  Charge  or  Bank- 
Americard numbers  .  .  ,  send  something  negotiable. 

DOMESTIC  ORDERS  ONLY 
A  How  4  weeks  for  delivery. 
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RTTY  HANDBOOK 


A  comprehensive  book  cover- 
jng  all  areas  of  radio  teletype, 
from  getting  started  with  the 
basic  principles,  what  equipment 
to  procure  and  how  to  make  it 
work. 
RTTY  Hdbk    $5.95 


73  VERTICAL,  BEAM  AND  TRIANG LE  ANTENNAS 

by  Edward  M,  Noll  W3FQJ 

Describes  73  different  antennas  for  amateurs.  Each  design  is  the 
result  of  the  author's  own  experiments:  each  has  actually  been  built 
and  air-rested.  Includes  appendices  covering  the  construction  of 
noise  bridges  and  antenna  line  tuners,  as  well  as  methods  for 
measuring  resonant  frequency,  velocity  factor,  and  standing  wave 
ratios-  1  60  pages. 

Just  $4.95 

73  DIPOLE  AND  LONG-WIRE  ANTENNAS 

by  Edward  M.  Noll  W3FQJ 

This  is  the  first  collection  of  virtually  every  type  of  wire  antenna 
used  by  amateurs.  Includes  dimensions,  configurations,  and  detailed 
construction  data  for  73  different  antenna  types.  Appendices 
describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on 
measuring   resonant  frequency,  velocity  factor,  and  swr.  1  60  pages. 

Just  $4.95 


155 


COMPUTER  PROGRAMMING 
HANDBOOK 

. . .  Peter  Stark  K20AW 

A  complete  guide  to  computer  programming 
and  data  processing.  Includes  many  worked  out 
examples  and  history  of  computers.  $8.95 


WHAT  TO  DO 

AFTER  YOU  HfT 

RETURN 


LlWRJTtii 

llHuaJCMUrl 


l.  iilii^uUlih 


48 


P,C.C  s  Rre*  Book  of 

Computer  Games 


What  To  Do  After  You  Hit  Return 

PCC's    first    book    of    computer    games    .  .  . 
different  computer  games  you  can  ptay  in  Basic  . . . 
programs,  descriptions,  muchly  illustrated.  Lunar  land- 
ing, Hammurabi,  King,    Civil    24    Qubic    5,    Taxman, 
Star  trek,  Crash,  Market  .  .  ,  etc. 
WHAT  TO  DO $6.95  pp. 


MY  COMPUTER  LIKES  ME 
...  when  I  speak  Basic 

.  *  JUbrecht 

An  introduction  to  Basic  .  . . 
simple  enough  for  your  kids.  If  you 
want  to  teach  Basic  to  anyone 
quickly,  this  booklet  is  the  way  to 

MY  COMPUTER    .... ,.  $2.00  pp. 


IC  OP-AMP  COOKBOOK 
by    Walter    G.    Jung.    Coders    not    only    the    basic 

theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  250  practical  circuit  applications, 
liberally  illustrated.  Organized  into  three  basic 
parts:  introduction  to  the  IC  op  amp  and  general 
considerations,  practical  circuit  applications,  and 
appendices  of  manufacturers*  reference  material* 
592  pages:  5Vj  *  S%;  soft  bound.  $12,95 

TTL  COOKBOOK 

by  Donald  Lancaster.  Explains  what  TTL  is,  how  It 
works,  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display 
system,  events  counter,  electronic  stopwatch, 
digital  voltmeter,  and  a  digital  tachometer.  336 
pages;  SV,  x  8^;  softbound.  $8.95 

RTL  COOKBOOK 

by  Don  Lancaster.  Explains  the  how  and  why  of 
RTL  (Resistor  Transistor  Logic)  and  gives  design 
information  that  can  be  put  to  practical  use.  Gives 
a  multitude  of  digital  applications  ranging  from  the 
basic  switch  to  the  sophisticated  counter.  240 
pages;  534  x  8W;  softbound,  $5,50 


BASIC  .  .  .  by  Bob  Albrecht,  etc. 

Self-teaching  guide  to  the  com- 
puter language  you  will  need  to 
know  for  use  with  your  microcom- 
puter 324  pages.  This  is  one  of  the 
easiest  ways  to  learn  computer  pro- 
gramming. 

DMdlw        ■    ■     a    *    »*■•••-■#«    V  m  *  •-■■    WwiUi)    PP- 
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TO  ORDER,  CHECK  DESIRED  ITEMS  FROM  THE  FOLLOWING  LIST: 


!■'  Back  Issues  (8. 00) 
O  Recent 
D  Midyears 
a  Vintage 
E  Novice  Theory  Tapes  ( 1 3.95) 
Dcode  Tapes 

d  BWPM  (3.95) 
D  6  WPM  (3-95) 
E14  WPM  (3,95) 
Q  21  WPM  13.95) 
a  A! I  four  for  $13.95 
D  Bumper  Stickers  4-50} 
DQSLs 

□  Style  W 
D  Style  X 

a    250  (6,00) 
O    5Q0  (10.00) 
a  1000  (15.00) 
D2000  (20.00) 


D  Bicentennial 
11250  (7,50) 
D500  (12.50 
El  000  (20.00) 

°  Microcomputer  Dictionary  (15.95) 

E  Repeater  Atlas  (1,95) 

□  Novice  Study  Guide  (4.95) 

c  General  Study  Guide  (5.95) 

E  Advanced  Study  Guide  (3,95) 

E  Extra  Class  Study  Guide  (4.95) 

El 001  Circuits  (9.95) 

n  VHF  Projects  (4,95) 

Q2MFM  Handbook  (5.95) 

nRF  and  Digital  Test  Equip  (5.95) 

n Practical  Test  Instruments  (4.95) 


DSSTV  Handbook 
□  SoUbound  (5.00) 
O  Hardbound  (7,00) 


QVHF  Antenna  Handbook  (2.95) 

DRTTY  Handbook  (5.95) 

E?3  Vertical  Beam  Antennas  (4.95) 

D73  Dipole  Antennas  (4.95), 

C  73  Binders  16.00) 

O  Computer  Programming  (8.95) 

0  What  To  Oo  (6.95) 

a  My  Computer  Likes  Me  (2.00) 

O  Basic  (3.95) 

OlC  Op  Amp  Cookbook  (12.95) 

DTTL  Cookbook  (8.95) 

n  RTL  Cookbook  (5.50) 


Name 


Call 


Address. 

I 

I   City 


□  Cash 

□  Check 


D  Mastercharge 
n  BankAmericard 


Awards  to  be  listed  (W  and  X  QSLs  onlyL 


State 


Zip- 


Master  charge  # 


BankAmericard  #. 


Expiration  date 


Bicentennial  Call  (Bicentennial  QSLs) 


Mail  to:  73  MAGAZINE,     Peterborough,  New  Hampshire  03458 


}ugh,  New  Hampshire  03458  Signature 

Coupon  expires  in  50  days,    9/761 
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Weather 

Satellite 

Handbook 


Simple  equipment  and  methods  for  getting  good 
pictures  from  the  weather  satellite.  Antennas,  receivers,  moni- 
tors," facsimile  you  can  build,  tracking,  automatic  control  (vol .don't 

even  have  to  be  home).  By  Dr.  Taggart  WB8DQT. 


$295 


Weather  Satellite  Handbook 

73  Magazine,  Peterborough  NH  03458 


Name 


Call- 


Address 

City 


_  State 


Zip^ 


Send  me Weather  Satellite  Handbook(s)  @  $2.95. 

D  Cash       D  Check       D  BankAmericard       □  Master  Charge 


Interbank  No — 


Card  No 


Expiration  date 


Signature. 


DOMESTIC  ORDERS  ONLY 


9-76 


QSL  FOTOKARD 


NOW  -  a  QSL  card  with  your  photo,  a  picture  of  your 
shack,  your  home  -  make  your  card  truly  personalized. 
Send  a  good  dear  picture,  and  preferably  black  &  white,  at 
least  2W  x  2W*  (square  format).  PHOTOS  WILL  NOT  BE 
RETURNED.  Include  your  name,  call,  address  and  zip 
code.  Go  first  class  with  your  QSL  —  one  you  can  really  be 
proud  of!  And  go  for  less  than  you  would  pay  anywhere 
else.  Cards  are  large  inter  national  mail  size  with  complete 
QSO  info  on  the  back. 


WAC 

rrcc 


250  Cards 
500  Cards 

1 000  Cards 


$12.00 
518,00 

S25 


Waym  Green 

Pine  Street 

Peterborough,  N.H.  03458 


lV< 


£■*> 


4 


*' 


ACTUAL  SIZE:  3)6x5% 


STATES 


MAY*!  CiHFEW 
•LEAM  HOUSE 
PETERBOROUGH   ■*••  «*■■ 
US* 


1776 


1976 


ACTUAL  SIZE:  3%x5% 


BICENTENNIAL  QSL 

This  is  your  last  chance  to  order  special  Bicentennial  QSL 
cards.  No  more  orders  will  be  accepted  after  September 
1 5th.  Youll  kick  yourself  for  years  to  come  if  you  don't 
get  in  on  the  bicentennial  fun  and  get  your  special 
bicentennial  QSL  cards,  These  are  special  prefixes  that 
aren't  going  to  be  around  again,  so  don't  miss  out  on  them. 
These  cards  are  only  available  with  your  special  bicen- 
tennial prefix  ...  so  just  send  your  regular  call  and  we'll 
make  sure  you  get  the  right  prefix  to  go  with  it  + 

250  Bicentennial  QSLs $7.50 

500 ..,*.*_ $12.50 

1000 ,  $20.00 


Name 


Calf 


Awards  (FotoKard  Only) 


Address 


City 


State 


-  Zip  _ 


□  Cash 

n  Check  Enclosed 

ci  BankAmericard  # 


QSL  FotoKards 

-    250 $12.00 

O1000 ... S25.00 


o  Master  Charge  #, 
Expiration  date  - 
Signature 


Bicentennial  QSLs 

o    250 S7.50 

bUU  *  *  *  *  .  ******** -  -  -  s> 1 1. bu 

□  1000 $20.00 


9-76 
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ND  PRICE ! 


m 


When  you  subscribe  l*      to  73  Magazine  for  3  years  —  for  only  $18.00  (that's  what  you'd 
pay  for  one  year  at  the  newsstand  —  a  savings  of  $36.00  hard  cash!) 

73  for  only  $,50  a  copy  —  incredible!  The  best  amateur  radio  magazine  for  the  price  of  an  icecream 
cone,  73  is  the  biggest  amateur  radio  publication  available,  loaded  with  more  interesting  articles  (covering 
more  subjects),  more  projects,  more  ads  and  bargains  than  any  other  ham  magazine. 

To  insure  your  place  on  our  mailing  list,  do  not  turn  the  page  or  stop  by  the  refrigerator.  Simply  fill  out 
the  subscription  blank  below  and  let  73  do  the  rest. 

EXTRA  OFFER  .  .  .  If  you  prepay  (include  your  check  with  subscription  order),  we'll  send  you  an 
additional  issue  of  73  as  a  bonus.  Offer  expires  12/31/76. 
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READER  SERVICE 

Circle  appropriate  Reader  Service  #for  desired  company 
brochures,  data  sheets  or  catalogs  and  mail  in  to  73. 
Include  your  zip  code,  please.  Send  money  directly  to 
advertisers.  Reader    Service    inquiries    not    honored. 

LfMtT:  25  requests. 

ADVERTISER  INDEX 
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From  YAESU    The  Outstanding 

New  GOLD  LINE 

FT-301D 


ALL  SOLID  STATE 


200W  PEP 


DIGITAL  DIAL  TRANSCEIVER 


■  6 -Digit  Readout  ■  All  Modes  -  SSB/CW/AM/FSK  ■  160  thru  10  Meters  ■  TX  &  RX 
Ctarifier  ■  RF  Feedback  ■  3 -Position  AGC  ■  Rejection  Tuning  (Tuneable  IF  Crystal 
Filter)  ■  Built-in  DC  Power  Supply  ■  Optional  AC  Power  Supply  &  Speaker  Unit  with  12  or  24  Hr, 
Digital  Clock  ■  Noise  Blanker  ■  RF  Speech  Processor  ■  Computer  Type  Plug-In  Module 
Construction     ■  Size:  11  in.  (w)  x  5  in.  (h)  x  131/a  in.  (d)     ■  Light  Weight:  22  lbs. 

The  Model  FT-301D  is  a  precision-built,  all  solid-state,  compact  high  performance  transceiver  of 
advanced  design.  All  circuits  are  fully  transistorized  with  ICs  and  FETs  for  reliability,  A  wide-band  tuning 
system  with  preset  pass  band  tuning  combined  with  wide-band  amplifier  eliminates  final  amplifier  tuning 
for  band  change.  Also  available  as  an  option  is  an  automatic  CW  identifier  (programmable). 

Whether  you  judge  it  on  price,  performance  or  operational  features,  the  FT-301D  comes  out  a  winner! 


u 


radio. 


Yaesu  Musen  USA  Inc.,  7625  E.  Rosecrans,  No.  29,  Paramount,  California  90723 
Yaesu  Musen  USA  lnc,t  Eastern  Service  Center  •  613  Redna  Terrace,  Cincinnati. OH  45215 


KLMexclusive 


Now  . . .  continuous,  sequential  monitor- 
ing of  your  favorite  four  repeaters  or 
fixed /mobile  stations  .,,  safely  conve- 
niently . . ,  eyes  on  the  road. 

Four  channel  scanning  both  receive 
and  transmit,  A  transmit  control  crystal, 
selected  for  simplex  or  repeater  duplex 
as  required,  switches  with  each  elec- 
tronically-scanned  position.  Just  flip  the 

•  AM  solid-state  „ .  no  tubes 

•  Double  conversion  receiver 

•  Two  stage  cry  si  aJ  finer. 

•  Two  RF  stages  w  dual  gate  MOS  FET 

•  Fractional  microvolt  sensitivity. 

•  Sensitive  squelch  w  /  0.5u V  threshold . 

•  RITforrecerveMSkHz. 

•  Multifunction  metenng:  Power  out  T  S" 
units.  Also  switchable  to  FM  centering, 

MULTl-1 1  TRANSCEIVE  R 
Freq.:  144-1 46MHz  (or  146  148MHi) 
Channel*;  23,  manually  switchable,  4.  auto -scan 
Freq.  control:  Quartz  crystals,  External  VFO  or 
synthesizer  Input, 

$325 


"manual"  toggle  and  break  in. 

In  addition  ...  both  Multi-11  and  U-11 
also  give  you  23  switchable,  crystal  con- 
trolled transmit  and  receive  channels, 

Compare  prices,  operating  features 
(many  exclusive)  of  either  transceiver 
with  any  other  available.  You'll  find  the 
KLM  feature-per-dollar  ratio  very  hard 
to  beat. 

•  Auto  or  manual  scan  (Four  channels), 
trans  mill  er  and  receiver. 

•  NBFM ,  1 0 W  output  {switchable  to  1 W) 

•  Protective  circuit  for  output  transrslor. 

•  Available  solid-state  amplifiers  boost 
output  70*160  watts 

•  Tone  osc.  ir/sw.  For  test,  control,  etc. 

•  13-5VDC  negative  ground. 

•  Compact:  2.2p,(56mm)H,  6.4 1^  163mm)W. 
9M(230  mm)  D.  Wgt:  Approx.  4.4  lbs(2KG) 

MULTHM1 

Freq.:  42CM5QMHz  (any  4MHz  segment) 
Channels:  23,  manually  switchable.  4.  auto-scan 
Fraq.  control:  Quartz  crystals.  External  VFO  or 
synthesizer  in pui, 

$379 


MULTI-7. 

FULL-FEATURED 
COMPACT,  LOW  PRICE, 
2-METER 
TRANSCEIVER 


KLM 


electronics 


1 7025  Laurel  Road,  Morgan  Hitl  CA  95037   (40B)  226-  T  760.  (408)  779-7363 


23  xtl  chans  (eternal  VFO}  NBFM   1 0W 
power  out.  Sensitive  doubJe- conversion 
receiver.  Mobile.  13  5VDC 


$239 


